| Univ. of Michigan 
General Library,07¢6£533 
Ann Arbor, Mich. 4° 


Biology Teacher 


NOVEMBER, 1960 VOLUME 22, NO. 8 


the High School 


} 
~ 


New 1960 Editions 


All of the Turtox Biochrome Charts were redrawn and new editions 


were printed during the first half of 1960. These are now in stock and 


available for prompt shipment. 


TURTOX 
BIOCHROME 
CHARTS 


In offering these beautifully executed 
colored wall charts, we feel that the series 
constitutes the finest biological charts avail- 
able at any price. 

Consider these advantages: 


Scientific Accuracy. Attained by having the 
art work done by an artist with experi- 
ence in biological work and having every 
detail carefully checked by a competent 
biologist. 

Size 30 x 40 inches. 

Natural Colors brought out on a black back- 
ground. 

Durable Construction. Permanent paints 
(not inks) are used on a non-luster water- 
proof background. Entire chart may be 
wiped with damp cloth or cleaned with 
wall paper cleaner. 

Keyed. Small type used for keys on each 
chart. 

Economical. Compare the price of these with 
other colored wall charts. 


The Biochrome Charts available are: 


ZOOLOGY T45 Clam 
T15 Grantia Fr 
T20 Hydra T75 Cat 
T25 Starfish T90 Mi a 
T30 Earthworm 
T35 Crayfish BOTANY 
T40 Grasshopper T105 Algae 


Prices 


Single charts ne 

Set of 6, any selection 2 

Set of 12, any selection 

For more than 12 charts, add per chi irt 


Plain Charts 
unmounted 
with mar- 
gin at top 
$12.00 
71.50 
141.50 
11.75 


T110 Mushrooms 
T115 Marchantia 
T116 Moss 

T120 Fern 

T125 Pine 

T130 

T140 Leaf Anatomy 


With Wooden In Metal: 


rollers top Chart Head 
and bottom with Tripod 
$12.75 
76.00 $75.00 
150.50 144.00 
12.50 12.25 


In ordering, please be sure to specify type of mounting wanted. 


TURTAX UCTS Gexerar Brovocicat 


8200 South Hoyne Avenue, 


Incorporated 


Houvust 


> 


Chicago 20, Illinois 


The Sign of the Turtox Pledges Absolute Satisfaction 
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[his picture of a classroom scene was taken 
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School, Williamsport, Penn., in connection 
with his article carried elsewhere in this issue. 
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Publication of the National Association of Biology 
Teache rs 
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May. Second class postage paid at Danville, Illinois. 
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THE NATIONAL ASSOCIATION OF 
BIOLOGY TEACHERS 
INVITES YOU TG JOIN NOW 


Solve Your Teaching Problems By Sharing 
Them 


6000 Other Teachers Now Enjoy— 
New twists to demonstrations that are old 


to them. 

Hints on how to use the community as a 
laboratory. 

Excellent scources of useful films and lit- 
erature. 


The advantage of learning about new teach- 
ing techniques. 

The privilege of publishing their ideas for 
others to use. 

The privilege of serving on committees in 
their field of interest. 

Professional news. 

Membership Includes 

A. I. B. S. JOURNAL—S ISSUES 

AMERICAN BIOLOGY TEACHER 
—8 ISSUES 


both for $6.00 per year. 
Student membership—$2.00 
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Herman Kranzer, Secretary-Treasurer 
Department of Education, 
Temple University, 
Philadelphia 22, Pennsylvania 


| 

| | 

| 

| 

| 

| 

—— 

| 


BIOLOGY TEACHERS ALL PREFER FOETAL PIGS OVER CATS 
AFTER THE FIRST TRIAL ORDER. LARGE DOUBLE INJECTED 
FOETAL PIGS 11 TO 12 INCHES LONG ARE IN GOOD SUPPLY 
AND ARE ALWAYS AVAILABLE FOR IMMEDIATE SHIPMENT. 


The 11 to 12 inch double injected foetal pig is available in the two positions we 
regularly advertise, natural and with legs extended away from the abdominal 
and thoracic areas. Foetal pigs in both positions are packed ten to the box and 
are shipped in plastic bags in wax lined cartons. They can be purchased with or 
without the Odlaug dissection manual. All prices include the freight, too. The 
prices quoted on this page are all inclusive and there are no extras. These prices 
are applicable only to quantities in multiples of ten. Arteries are injected with 
red latex and the veins are injected with blue latex. 


1 Box (10) Natural Position $31.50 With Manuals $36.50 


1 Box (10) Extended Position $33.50 With Manuals $38.50 
2 Boxes (20) Natural Position $53.80 With Manuals $63.80 
2 Boxes (20) Extended Position $57.20 With Manuals $67.20 
3 Boxes (30) Natural Position $80.70 With Manuals $95.70 
2 Boxes (30) Extended Position $85.80 With Manuals $100.80 
4 Boxes (40) Natural Position $107.60 With Manuals $127.60 
4 Boxes (40) Extended Position $114.40 With Manuals $1534.40 
5 Boxes (50) Natural Position $130.00 With Manuals $155.00 
5 Boxes (50) Extended Position $138.00 With Manuals $163.00 


6 Boxes (60) Natural Position $155.40 With Manuals $185.40 
6 Boxes (60) Extended Position $165.00 With Manuals $195.00 
Boxes (70) Natural Position $180.60 With Manuals $215.60 


Boxes (70) Extended Position $191.80 With Manuals $226.80 

8 Boxes 80) Natural Position $205.60 With Manuals $245.60 

8 Boxes (80) Extended Position $218.40 With Manuals $258.40 

9 Boxes (90) Natural Position $230.40 With Manuals $275.40 

9 Boxes (90) Extended Position $244.80 With Manuals $289.80 

10 Boxes (100) Natural Position $255.00 With Manuals $305.00 
10 Boxes (100) Extended Position $271.00 With Manuals $321.00 


IN YOUR SCIENCE INSTRUCTION THE ANATOMY OF THE MAMMAL IS VERY 
IMPORTANT. WHY WASTE YOUR MONEY ON CATS? THE FOETAL PIG AND 
THE ODLAUG MANUAL ARE THE BEST BUYS TODAY. 


ORDER YOUR FOETAL PIGS NOW 
FROM 


BIOLOGICAL RESEARCH PRODUCTS CO. 
243 West Root Street, Stockyards Station 


Chicago 9, Illinois 
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The New Look in Seience Education 


ARTHUR S. FLEMMING 
Secretary of Health, Education, and Welfare 


Elementary and secondary education in the 
United States is in the midst of a healthy 
ferment. Everywhere, we see new approaches 
to curriculum development, new methods 
of classroom teaching, and new ways of pre- 
senting traditional subject matter. ; 


This process of innovation is perhaps most 
exciting—and most promising—in the ficld of 
In many schools at the high school 
and junior high school level, experimentation 
is supplementing lectures. Youngsters are 
gaining a deeper understanding of the mean- 

inquiry, observation, and analysis—the 
essence of the scientific method. 


science. 


ing of 
very 


\lready high school science projects, fairs, 


and similar undertakings have produced 
impressive results. Our young students are 
demonstrating great insight and keenness of 


mind and are already making new contribu- 
ions to scientific know ledge. 


Certainly, such promise should be en- 
couraged. It might well be extended, under 
careful supervision, to as many scientific dis- 
ciplines as possible. Appropriate research proj- 


ects in the biological and social sciences can 
be as exciting and rewarding to high school 
students as experiments in the physical 
sciences. 

Animal experimentation is at the heart of 
research in the biological and life sciences. 
Considerable study, of course, needs to be 
done on the extent and appropriate nature 
of such experimentation at the junior and 
senior high school levels. Many animal studies 
are too complex for youngsters and, of course, 
it is important for young students to be 
thoroughly trained in the humane care of 
laboratory animals. Thus, biological experi- 
ments in secondary schools should be con- 
ducted under very careful supervision and 
guidance. 

Nonetheless, | am confident that suitable 
projects in this field can be developed for 
students in the junior and senior high schools. 
Indeed, this kind of supervised training can 
help develop a more profound appreciation of 
the value and dignity of life. And it can help 
advance a vigorous brand of science education 
in the United States. 


The Process of Science 


ORR E. REYNOLDS, Director 
Office of Science, The Department of Defense 


No threat to the national defense is greater 
than the possibility that a potential enemy 
nation might beat the United States to revo- 
lutionary scientific discoveries that could tip 
the balance of world power. Future dis- 
coveries comparable to the discovery of 
nuclear fission will take place. Will they take 
place in the United States or elsew here? The 
security of the United States depends signifi- 
cantly upon the answer. 

Scientific leadership must be, therefore, a 
major element of over-all defense policy for 
the United States. 

It is the policy of the Department of 
Defense to concern itself broadly with the 
scientific resources of the nation. 
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National security is, however, but one of 
the blessings of a fertile environment for 
science in America. Science is the process 
of obtaining factual knowledge about any 
conceivable ‘thing. Therefore every aspect of 
life is or can be affected by science. Yet few 
people understand the nature and the thrill- 
ing potentials of science. Understanding 
science should not be difficult because the 
fundamental motivation behind science has 
been the yeast of human progress since 
antiquity —the curiosity of man for knowl- 
edge about himself and his environment. 

In primitive societies explanations of 
natural phenomena——including human_ be- 
havior—was usually based on an assumption 
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of supernatural forces. The 
supernatural causes for natural phenomena 
stemmed from the imagination of man based 
on his observations of nature. ‘These pre- 
scientific ideas are not greatly different from 
the hypotheses w hich constitute the first 
step in scientific research. The difference 
between science and other processes of intel- 
lectual invention is that to scientists an idea 
is not regarded as a fact or as a truth until it 
has met rigorous tests of validity. 

The scientist calls a raw idea a hy 
After the idea has gathered sound supporting 
evidence it becomes known as a theory. Only 
after some kind of direct proof has been 
demonstrated, is the precious label of “fact” 
and even that is tentative. Scientists 
willing to strip away the 
“fact” if new, conflicting 


hy pothesis. 


bestow ed, 
must always be 
credentials of a 
evidence appears. 
So you see that the great contribution of 
science to human knowledge is not the ability 
to produce imaginative hypotheses. Rather it 
is the methods by which the validity of 
hypotheses can be tested by experiment, 


Science what is true in large 
part by revea ling what is not true; 1. e., what 
has failed the validity checks. The experi- 


mental methods of science free man from the 
confusing conflicting opinion. It is 
as though the compasses by 


maze of 
which man 
steered his various courses pointed helter- 
skelter in every way 
ways to test compasses. 

It seems virtually certain that 
continue to exert greater 
over our lives, which is to say 


and science provided 
science will 
and greater influence 
that man will 


as time goes on act more and more on the 
basis of verifiable knowledge and less on the 
basis of fantasy. 


I believe, therefore, that young people are 
not prepared for life in the modern world 
without having actual experience with the 
idea-testing experimental methods of science. 
Science education is inadequate if it only 
imparts useful facts, figures, and other ideas 
from the past. The student must become ac- 
quainted with science as a dynamic creative 
process, and he can gain this acquaintance 
only by conducting c areful experiments him- 
self with his own ideas. 

When _ people deprecate the first inept 
experimental research of students and say, for 
instance, that “cancer will not be conquered 
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assignment of 


‘TEACHER November, 1960 
in a high school or grade school laboratory,” 
they have missed the entire poin t. 

It is ignor ance of science—the greatest force 
in the modern world—that must be 


quered in school laboratories. 


con- 


Apologies for a Slip 
The May, 


as being a cross-section of a corn stem. Several 
alert readers questioned this, and on the best 
authority we can find, it turns out to be qa 
cross-section of as yaragus stem. The 
photographer, F. Paul Ralston, Knoxville, 
low a, promises to change his shde label, and 
both he and the editor apologize for the mis- 
take. 


1960, cover picture was labeled 


Plastic Skull 


Anatomically correct and easily disassem- 


bled, 


skull makes possible the study of the cranial 


unbreakable plastic, life-size human 


cavity, nasal passages, sinuses, jaw structure, 
etc. ¢ omplete with stand, — and 
anatomy chart, it s priced a $4.95 p stpaid 


and available from the | ssid Scientific Co.. 
Barrington, New Jersey. 


A LOOK AT BIOLOGY 


lo many, 
Just hard, cold facts—not a bit 
And yet it is something 
The bee, the 
Don't throw 
Over all these 


biology is all so confusing, 

arnusing. 
alwavs around us; 
frog, and the 
hands eXasperation 
things with no set formation. 
Look at that tree and study its bark; 

Find a turtle, and follow that lark. 

Now you are studying biology right 

By using your nose, your ears, and your sight! 


Debbie White 


tree, the fungus. 
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Small Animals in the Classroom 


DIETRICH C. SMITH,* Univers'ty of Maryland, Baltimore 


\ simple classroom demonstration involving 
a study of some phase in the growth, develop- 
ment, behavior, or reproduction of a pair of 
white rats, guinea pigs, hamsters, or mice 
can arouse enough curiosity, stimulate enough 
interest, and present a great enough intellec- 
tual challenge to hold the attention of a class 
for months and to keep a teacher busy answer- 
ing questions for the rest of the vear. There 
is no substitute for life, and a biology class 
without living material is like a music class 
without a piano. All manifestations of life 
are fascinating and none should be neglected. 
Flowers and_ fruits, frogs and fish, cocoons 
and birds’ nests, all have a place in the class- 
room, but none of these can be compared to 
the appeal « of a small mammal; warm, furry, 
brighteved, alive with curiosity one minute, 
probing every nook and cranny of his cage, 
and then curled up in sleep the next. 

Such at least has been the experience of 
the Maryland Society for Medical Research 
which six years ago began placing small 
mammals in’ selected classrooms throughout 
the state and has by now sponsored over 650 
animal projects in Maryland schools. With 
this experience behind it, the Society is in 
a position to evaluate its program critically. 
In all this time there has not been one un- 
toward incident, not one adverse word of 
criticism regarding the conduct of the project 
from those in a position to know what was 
going on, teachers, parents, children, supervi- 
sors, principals, and casual visitors and onlook- 
ers. Quite the contrary, our files bulge with 
letters of thanks and praise from the teachers 
and students we have helped. We have charts, 
graphs, tables, and protocols, some the work 
of individual students, others the work of the 
class as a Whole, sent to us each year to show 
us what has been done with our animals. All 
in all, there has been no phase of our educa- 
tional program which has proved to be more 
rewarding and which has been received with 
more thanks and appreciation. It is indeed 


Society for Medical Re- 
Associate Dean, 


522 W. 


Maryland 
Professor of Physiology and 
University of Maryland, 
1, Maryland. 


*Secretary, 
search, 
School of Medicine, 
Lombard St., Baltimore 


a privilege to render a service to such a 
devoted and enthusiastic group of teachers. 

The Society is an organization dedicated to 
informing the public, particularly in Mary- 
land, regarding medical research, what it has 
done, how it has done it, and what it might 
reasonably be expected to do in the future 
if given the kind of support it needs. The key 
role that animals have played and will continue 
to play in the almost explosive expansion of 
medical research characteristic of the past 
fifty years should be recognized and under- 
stood. One of our basic goals is to further 
this knowledge. 


To do this effectively it seemed to us 
that an appreciation of the basic concepts 
of medical research on which our present 
health standards rest and on which the con- 
tinued conquest of disease depends should 
be an integral part of every high school 
biology course. This means the teacher must 
be able to impart a knowledge of the broad 
principles by which science operates, the 
rigorous examination of data, the careful 
plotting of controlled experiments, and the 
stern discipline to which the scientist must 
hold himself. The biological sciences follow 
the same general procedures as do the 
physical sciences with one important excep- 
tion; they deal with living things. Life is 
complex, and its manifestations not always 
predictable, probably because our know ledge 
is far from complete. But even so, great 
progress has been made in controlling its 
processes through the application of the ex- 
perimental method. The essence of this method 
is the ability to do an experiment in such 
a way that under similar circumstances it can 
be duplicated exactly as described. This 
means precision in performance, careful plan- 
ning, accurate recording of data, and above 
all, the use of control experiments. 


What better way to illustrate these basic 
procedures than by doing a simple animal 
experiment in the classroom? In fact, this 
approach is so obvious and so appealing that 
it must occur spontaneously every year to 
thousands of teachers, many of w hom attempt 
to implement their idea’ immediately, not 
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always with favorable results. The wide- 
spread interest in this area points up the need 
for control, regulation, and above all, a mech- 
anism for giving practical advice. 

Anyone who has ever worked in a medical 
research laboratory is sooner or later asked 

lend, give or even sell a rat, mouse, or a 
guinea pig to some enterprising teacher with 
whom he may or may not be personally 
acquainted. The Maryland Society for Medi- 
cal Research was no exception; in fact, the 
number of requests was such that it was 
obvious some policy would have to be adopted 
to deal with it. Thus our Small Animal Class- 
room Project was born, for, recognizing the 
need and realizing the necessity for keeping 
the enthusiasm of potential biologists within 
reasonable bounds, the Society “decided in 
1955 to put the placement of animals on some 
other basis than a casual, informal one. The 
response was immediate and enthusiastic, un- 
assisted by any fanfare, ballyhoo, or pub- 
licity, it grew steadily until today it is one 
of our major activities. 

This is the way it works. A teacher w ishing 
animals files an application indicating the 
animals he wishes and the type of experiment 
he intends to perform. On the application, the 
choice of the experiment is limited to either 
a simple dietary experiment on a_ vitamin 
deficiency, thiamine in the rat, or ascorbic 
acid in the guinea pig, or a genetic experiment 
on the inheritance of albinism in mice. Learn- 
ing experiments with rats or mice, involving 
the use of a maze, have also been tried with 
success. Time has shown this choice to be 
more than adequate, and it is not necessary 

) promote sensa tional experiments, such as 
oting mice in rockets, attempting to repeat 
surgical experime nts, or trying to find a cure 
for cancer. In fact, such experiments should 
be done at the high school level only with 
great caution and under careful supervision 
lest they lead to unfortunate results and un- 
desirable publicity. They should never be 
undertaken unless they can be continually 
supervised by a well qualified biologist. It 
is because of the danger of abuses that the 
Society feels it essential that they try to 
bring some order and reason into what 
could easily become a chaotic situation if 
not guided by hands experienced in animal 
experimentation. 
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All teachers requesting a project must sign 
the following agreement: 

“I agree that at all times it will be my responsi- 
bility to see that the animals entrusted to my care 
are properly treated and housed in accordance 
with enclosed copy of ‘Guiding Principles in the 
Use of Animals by Secondary Schools, and that 
no experiment will be performed upon them other 
than authorized by the MARYLAND SOCIETY 
FOR MEDICAL RESEARCH and chat directions 
for the experiment supplied by the M.S.MLR. will 
be meticulously followed in order to avoid suffer- 
ing by the animals. It is also understood that the 

M.S.M.R. assumes no responsibility for any prop- 
erty damage or personal injury that might be 
caused by ‘the animal. I also agree that a repre- 
sentative of the M.LS.M.R. shall have the privilege 
of visiting my classroom during hours arranged 
with me in advance to observe how the project is 
progressing. | understand I am to call the M.S.MLR. 
if the animals become sick, injured. or if I need 
any advice regarding their care, disposal or the 
performance of the experiment. The MARY- 
LAND SOCIETY FOR MEDICAL RESEARCH 
shall have the right to copy and reproduce at their 
expense any of the data obtained or any photo- 
graphs taken of the experiments.” 

No experiment: involving dangerous drugs, 
chemicals, radioactiv Cc Isotopes, or carcinogens 
has ever been approved, nor is it likely to be. 
Ihe society feels that the classroom is not 
the place for projects of this type which 
should instead, if performed by students, be 
done in the laboratory of a quali fied investi- 
gator where he can exercise day to day 
supervision. Note that the agreement requires 
adherence to the “Guiding Principles In sp: 
Use Of Animals By Secondary Schools” 
approved by the National Research Council 
and the National Academy of Sciences. These 
Guiding Principles are as follows: 

“1. The basic aim of scientific studies that involve 

animals is to achieve an understanding of life, and 

to advance our knowledge of the processes of life. 

Such studies lead to a respect for life. 

2. A qualified adult supervisor must assume pri- 
mary responsibility for the purposes and conditions 
of any experiment that involves living animals. 

3. No experiment should be undertaken that in- 
voly es anesthetic drugs, surgical pro ‘edures, path- 
ogenic organisms, toxicological products, carcino- 
gens, or radiation, unless a biologist, physician, 
dentist, or veterinarian trained in the experimental 
procedure involved assumes direct responsibility 
tor the proper conduct of the experiment. 

4. Any experiment must be performed with the 
animal under appropriate anesthesia if the pain in- 
volved is greater than that attending anesthetiza- 
tion. 

§. The comfort of the animal used in any study 
shall be a prime concern of the student investi- 
gator. Gentle handling, proper feeding, and pro- 
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vision of appropriate sanitary quarters shall be 

strictly observed at all times. Any experiment in 

nutritional deficiency may proceed only to the 
point where symptoms of the deficiency appear. 

\p propriate measures shall then be taken to cor- 

rect the deficiency, or the animal killed by humane 

methods. 

6. All animals used must be lawfully acquired in 

accordance with state and local laws. 

7. Experimental animals should not be carried over 

school vacation periods unless adequate housing is 

provided and a qualified caretaker is assigned spe- 
cific duties of care and feeding.” 

However, it should not be thought we are 
completel) rigid in the matter of “off-beat” 
experiments or unsympathetic toward any- 
thing but the tried and true. If by chance a 
teacher wishes to elect something else than 
stated in the application, a project proposal 
can be submitted with the application. If it is 
feasible, if it not violate any of the 
principles regulating proper care of animals, 
and if the teacher has had_ sufficient back- 
ground in biology to inspire confidence in his 
ability to carry through such a project, animals 
will be supplied, food and special diets pro- 
vided when available, and all other possible 
assistance given, including suggestions as to 
what scientists in the area might be approached 
for expert guidance and help. 

Such projects serve well in encouraging 
potential research biologists, and they should 
be given all assistance ‘possible. Often times 
they win prizes at science fairs and attract 
a great deal of favorable publicity, but be- 
cause they are usually done by one student 


does 


working on his own, they are limited in scope 

) far as bringing home the facts of animal 
‘iain to all of the students in a 
classroom or a school. For this purpose the 


Figure 
to beginning dietary study. 


|. Students inspecting a guinea pig preparatory 
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Figure 2. Weighing the subject of a nutrition experi- 
ment. 


simpler types of experiments are much more 
rewarding since they become a joint coopera- 
tive classroom exercise. They can be under- 
taken with a reasonable expectation of success 
and at the same time teach some basic prin- 
ciples regarding controlled experimentation 
and the humane care of animals. 

Once a project has been set up in the 
classroom, the Society does not feel that it 
can now proceed to forget it. Quite the 
contrary, we acknowledge a continuing re- 
sponsibility and to discharge this obligation 
we have established a Visiting Committee, one 
member of which visits each classroom in the 
immediate area at least once during the year 
to observe how the project is progressing and 
to offer help and advice if needed. In addi- 
tion, the teachers are encouraged to call us at 
any time if assistance is needed, and there are 
many who do, and at the end of the year to 
submit a report on what was accomplished. 
In this way we have accumulated an impres- 
sive collection of growth curves, pedigree 
charts, pictures, and records which keep us 
well informed about what is being done. 

Not only are the teachers supplied with 
animals and food but also with complete 
directions for the care and feeding of the 
animals entrusted to them, as well as complete 
directions for performing the experiment 
chosen, and for making whatever equipment 
is needed. Except for a good kitchen scale 
which should read to a fraction of an ounce, 
or better yet be calibrated to read in grams, 
all of the equipment required can be made 

easily and cheaply. The manufacture of cages 
poses no problem, and directions for making 
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Figure 3. 


Recording data for 


a nutrition experiment. 


these are supplied to all teachers. Hardware 
cloth and tin pie plates serve very nicely as 
raw materials and can be put together in 
the proper f fashion by even the least mechan- 
ically inclined individual. aquarium 
bowls make excellent homes for mice. Even 
bird cages of one kind or another have been 
used on occasion. Bedding can be obtained 
from a variety of sources if wooden shavings 
are not available. Old new spapers, paper 
towels, toilet paper, and even string all make 
excellent nesting material. In fact, setting up 
and equipping the experiment becomes one of 
the more challenging and interesting features 
of the work, and it is often amazing as well 
as very heartening to see the ingenuity and 
skill which goes into such efforts. 

The effects of a small animal in a classroom 
are many and not alw ays immediately appar- 
ent. The most important objective is to give 
the student some understanding as to how 
science works, particularly what it can and 
cannot do, and how important it is to plan 
carefully if valid results are to be achieved. 
A broad understanding of the scientific meth- 
od, its limitations, is an educational respon- 
sibility with high priority in our society today, 
and it is certainly not too early to begin in- 
struction in this area in the high ‘school 
classrooms. On the one hand, many of our 
citizens fear science and scientists, while on 
the other, many—and the two classes do not 
exclude each other—look to science to solve 
all our problems from over-population to 
cancer. Obviously a small animal project is 
not going to bring about insight and com- 
prehension to all overnight, but it will serve 
to bring home to many some of the techniques 
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used in animal experimentation and perhaps 
stimulate a few to pursue the matter further, 

In doing a dietary experiment the growth 
of one or more pairs of carefully selected 
animals is observed and recorded. No exper- 
iment appears to be simpler, yet 
pitfalls. First of all, 1 
that the control 
both grow 


there are 
it should be established 
and experimental animals 
at the same rate on the same diet 
and under the same environmental conditions. 
It is surprising how often this simple elemen- 
tary fact is overlooked and a_ preliminary 
series of observations not made on the animals, 
Once the experiment is In 
observed difference in growth actually due to 
the difference in diet? If the animals have 
been kept together in a single cage does the 
that they get 
separate diets in itself introduce a new factor 
into the situation. that might 
or might not affect growth? Is any 


prog ress is any 


necessary separ: ation to insure 
environmental 
decrease 
animal 
nutritional 
change in the 
palatability of the diet? Is the effect reversible? 
his last question should present no difficulties 
if the experimental animal is placed on the 
adequate diet, and the control on the in- 
adequate diet after the effect on weight is 
clearly developed in the first. “he teacher 
is always cautioned to continue the exper- 
iment only to the point where a difference 
in growth is noticeable, and above all, not to 
permit the experiment to proceed to the point 
where lesions may occur or where paralysis 
may set in. Finally, do both animals grow in 
a normal fashion ‘after they have both expe- 
1 deficient diet? 


in growth rate in the experimental 
the result of the 
factor, or is it due to some 


absence of some 


rienced a period on 


Figure 4. Plotting a growth curve. 
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Such an experiment as this requires careful 
ylanning and takes at least three months to 
perform successfully. Students in any class- 
room where this has been done will certainly 
have an appreciation of the thought and 
prepar: ation that ts required to bring such a 
project to a successful conclusion. Here of 
course the teacher plays an important role in 
yointing out the necessity for such care as 
well as the significance and importance of con- 
trol experiments. 


There are two types of experiments on 
simple dietary deficiencies that are relatively 
easy to perform within the time available 
to the average classroom. One is the study 
of thiamine deficiency which usually mani- 
fests itself by loss of appetite and weight loss 
in a rat within two to three weeks after 
going on the diet. The deficient diet is easy 
to make by placing ordinary rat pellets in an 
autoclave under steam pressure for about five 
hours. [his actually can be done in an ordinary 
steam pressure cooker by anyone who has 
a reasonable understanding of how to pro- 
ceed. In practice, however, the Society sup- 
plies for the experiment, along with the rats, 
autoclaved pellets in which thiamine has been 
destroyed. The other dietary project is an 
ascorbic acid deficiency study in guinea pigs 
performed by feeding guinea pigs a pellet diet 
unsupplemented by fresh green leaf vegeta- 
bles. Most pellet diets for guinea pigs either 
do not contain ascorbic acid or contain it in 
inadequate amounts because the heating and 
subsequent drying of the alfalfa from which 
the pellets are made destroys the ascorbic 
acid. Thus guinea pigs kept on a pellet diet 
ire always given a supplement of greens if 
they are to stay in good health. Consequently, 
a pair of guinea pigs, one on pellets alone, 
and one on pellets plus lettuce, will usually 
show divergence in growth within two to 
If they do not, it is probably 
because the pellets contain enough ascorbic 


three weeks. 


acid to prevent a weight loss. If this is so the 
difficulty can usually be remedied by drying 
the pellets in a hot oven for several hours or 
exposing them to the direct rays of the sun 
for the length of time. Again, the 
experiment should proceed only to the point 
where there is a clear cut difference in w eight 
between experimental animal control. 


same 
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Figure 5. 
ment on albinism in mice. 


A Science Fair prize for a genetic experi- 


When this is established the diets should be 
reversed. 

Another type of classroom project which 
is simple to perform, since it does not involve 
any sort of experimental procedure other 
than letting nature take its course and which 
takes several months to perform, is of course 
a genetic experiment. A classroom is supplied 
with a pair of mice, one an albino, and the 
other a brown or black coated animal heter- 
ogygous for albinism. The Society breeds 
such animals and keeps a stock on_ hand. 
If the two are mated there should be among 
the progeny, according to the Mendelian 
laws of inheritance, an equal number of 
albino and dark coated mice, and, within the 
limits of probability, such is usually the case. 
We can also supply an albino mouse and a 
mouse homogygous for black or brown coat, 
and by breeding such a pair, and obtaining 
all black or brown progeny, and then in- 
breeding these, it can be shown how a reces- 
sive character appears in the second generation 
after being completely hidden in the first. 
Other types of matings are also possible, such 
as homozy gous brown crossed with a heter- 
ogygous brown. 

There is no need to dwell on the interest 
which a prospective litter of mice will arouse 
in a classroom nor the satisfaction and even 
pride in their ultimate arrival. Once on the 
scene, there is ample opportunity to discuss 
their growth, watch the gradual appearance 
of fur, the opening of the eyes, the first 
awkward attempts to walk, and the final 
attainment of complete independence and 
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adulthood. These progeny in turn can be bred 
as they matured, usually in eight to 
ten weeks, and so the whole cycle of mam- 
malian reproduction is open for demonstration. 
If such an experiment is begun early enough 
in the vear, there “will be time to 
breed several generations and to work out 
the inheritance of albinism in various genetic 
combinations. 


as soon 


sc he ¢ 


Besides the immediate purpose of the exper- 
iment, other lessons can be learned as well, 
not the least of which is the proper care of 
animals, know ledge which can be applied by 
the students to their own pets at home. All 
children keep pets at some time or other in 
their lives, and most parents are only too well 
aware that these same children can be woefully 
irresponsible when it comes to seeing their 
pets are properly housed and fed. We do not 
pretend a small animal classroom project will 
automatically correct this state of affairs, but 
it certainly affords an Opportunity for the 
teacher to bring home to the child 
elementary principles regarding animal care. 
There is also the added excitement and in- 
terest in an experiment that involves a living 
animal. Children come to be concerned about 
their charges in a manner quite different 
from what ‘they feel about a chemical reaction 
in a test tube, the motion of a pendulum, or 
the dried up exoskeleton of a cr: ay fish, impor- 
tant as these things may be. Here is a wonder- 
ful opportunity to teach the principles of 
humane care of animals, to bring home the 
thought that no one is more concerned about 
this than the research who quite 
apart from his natural sympathy, knows the 
success of his investigations depends upon good 
health in his animal colony. 


some 


scientist, 


Then too a small animal project points up 
the necessity of careful planning and think- 
ing ahead. The organization of the experi- 
mental team is important. Who is responsible 
for cleaning and feeding, who is responsible 
for weighing, who keeps the record and plots 
the gr aphs? “Such tasks should be, and usually 
are, rotated among the students so that all will 
have a share in all phases of the investigation. 
From time to time there should be informal 
progress reports and discussions of the data 
to date. When the project is complete, a 
formal presentation of the data before the 
entire class, or even the entire school, with 
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charts and graphs carefully worked up, is a 
real challenge to some enterprising and prom- 
ising person in the group and should be under- 
taken if at all possible. 
anyone who has ever done scientific 
that 
Animals get sick, 


Finally, 
investigation 
always run smoothly. 
die, they do not behave in the manner ex- 
pected of them. The records may get mixed 
up, directions are misinterpreted, a sudden 
snow storm may close the schools for a day or 
two. All these and many others, can 
happen, and preparations must be made to 
deal with them when they occur and to guard 
against. their happening in the first place, 
One false may the validity of 
months of work. Only careful pP anning, un- 
and constant vigilance will 
outcome. This in_ itself 

value, and even if an 


knows research does not 


they 


things, 


move destroy 
remitting caution, 
successful 
is a great 
experiment should “fail,” 
from the attempt. If 
dispel any idea 
by waving magic 


insure a 
lesson. of 
much can be learned 
nothing else, it should 
their results 
Sometimes the final 
report of an experiment sounds deceptively 
fact, that it makes 
On the other hand, some 
people attribute an esoteric quality to research 
beyond the mind, and 
such as these should dispel such 
ideas they that the application 
of thought and common sense will make the 


scientists get 
wands. 
simple, so much so in 
research seem casy. 


reach of the ordinary 
projects 
since show 


basic principals involved comprehensible. 


In spite of all of these obvious virtues there 
are unfortunately those who violently object 
to placing animals in_ the 


smal] classroom. 


Nothing seems to arouse the fury of the 
antivivisectionists and their fellow travellers 
more. Many of these latter are estimable but 


misguided people who loudly profess their 
devotion to medical research but who some- 
how, whenever the chips are down, are found 
on the side of those who would cripple it 
with unfavorable legislation. Recently articles 
have appeared in national magazines by jour- 
been taken in by 
misguided zeal 


nalists who seem to have 


these people, either through 


on their part, or by failing to resist the 
temptation to write a sensational if 
distorted story. little point in an- 
swering such articles directly. The Maryland 
Society for Medical Research believes the 


facts should speak for themselves, and they 


grossly 
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point with pride to their own experience in 
lacing animals in the classroom. This is an 
area that requires careful thought and intel- 
ligent planning as do any areas which involve 
the education of the young. Such planning 
and thought have not been neglected, and 
numerous scientific groups are giving this 
problem their serious attention. Among them 
are the National Research Council and the Na- 
tional Science Foundation, the American Insti- 
tute of Biological Sciences and the National 
Society for Medical Research. Cert ainly Amer- 
ican ) outh should not be depriv ed of the satis- 
faction and the benefits that come from the 
study of the living mammal because some 
people who do not ‘know what they are talk- 
ing about become overly vocal in their Opposi- 
tion. 

This is not the time to hamper the teaching 
of biology. There is no doubt we are caught 
up in the forces of a great scientific revolu- 
tion Which has changed the lives of all us in 
the western world more in the last fifty 
years than in all previously recorded history. 
Furthermore, this scientific revolution has just 
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begun, and if its early fruits do not destroy 
mankind in the immediate future, there is 
no predicting to what heights or depths it 
will ultimately lead him. Man is on the 
threshold of space; the peaceful use of 
atomic energy is in his grasp. In the biological 
fields we have just begun to feel the effects 
of the population explosion, a product in a 
large measure of medical research and _ its 
application to public health and preventive 
medicine. In all probability organ transplants 
are just around the corner if the immunolog- 
ical problems are solved as they probably will 
be, and the era of artificial organs is already 
upon us. New drugs will appear w hich will 
so alter and control man’s physical and 
mental makeup that the mind shudders at 
the possible implications if their control falls 
into the improper hands. The biochemist is 
rapidly unravelling the structure of the chem- 
ical compounds responsible for the transmis- 
sion of hereditary traits, and he may very 
well be on the threshold of protein sy >nthesis 
and the creation of life itself. The ability to 
understand, let alone manage, these develop- 
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ments will require a citizenry with a sound 
education in science and its techniques. Al- 
ready the gulf between the scientist and the 
nonscientist is beginning to widen. C. P. 
Snow has eloquently called attention to the 
gap between these two groups and calls upon 
the western world to close this gap with all 
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possible speed if it wishes to survive.' The 
duty of the biologist is clear; he must do all 
he can to broaden the understanding of his 


science among all elements of our population, 


‘Snow, C. P., The Two Cultures and the Scientific 
Revolution, Cambridge University Press, New York 
1959, 


Code for Use of Animals in High Schoo! 


Biology Courses” 


The first aim of demonstrations that involve 
animals in high school science courses is to 
achieve an understanding of life 
Such studies lead to a sympathetic respect for 
life. A second aim of animal studies is to 
provide future citizens with some knowledge 
of the principles of health, 
medicine, and of some aspects of agriculture. 
In addition, by achieving ‘ 
students are motivated to become the medical 
and biological scientists of the future. 

Experiments which are useful for 
are not necessarily the 


pre ICeSses. 


disease, and 


these goals, some 


high 
school students same 
as those which would be done in a univ ersity 
or medical schoo!. Much can be learned about 
life processes from microorganisms and plants, 
invertebrates and cold-blooded vertebrates 
can be used for many animal studies in high 
schools, but birds and mammals 
to the demonstration of certain concepts be- 
cause of their similarities to man. The 
same guiding principle of respect for life in 
the use of animals for the welfare of man 
should apply in the study of all living objects, 
including the conservation of useful plants. 

All pogligwne on animals must be per- 
formed in a humane fashion and anesthetics 
used as secquiae for the kind of organism, 
the intactness of the animal, and the type of 
observation. 

To guarantee that students acquire the 
spirit of humane treatment of animals, a 
qualified adult supervisor must assume primary 
responsibility for planning and conduct: of 
demonstrations involving intact living animals. 
Such supervision must ‘extend to both class- 
room and extracurricular projects. 


are essential 


cle ser 


“These principles have been promulgated by a spe 
cial committee with Professor Ladd Prosser, Uni- 
versity of Illinois, as chairman. They have the full 
endorsement of the AIBS. 


Proper quarters and care must be provided 
at all times, including vacation periods. Stu- 
dents should be instructed in the principles 
of humane treatment of animals, and training 
in the proper handling of animals should be 

part of the preparation of all high school 
biology teachers. 


Survival in the Sea 


Marine science, understanding how various 
forms of life adapt themselves to an under- 
water environment in the eternal struggle for 
is the theme of the newest NET Film 
“Survival in the Sea.’ The 
designed for use in 
biologs 
roups. Titles in the series 
and Water Meet; On the 
Coral Reef; and The Life 


survival, i 
Service series, 
four 30-minute 
high school and 
adult 
are: Where Land 
Rocks; Life on the 


films 
college classes and 


for general 


Cycle. 
The series 1s available in either color or 
black and white from NET Film Service, 


Audio-Visual 
Bloomington, 
are $125 for 
color prints. 


Indiana University, 
Lhe purchase prices 
white, and $250 for 


Center, 
Indiana. 
black and 


The Green Drink 


Phere once was an alga, Chlorella, 
A Bostonian grew in “his cella. 
His brainy idear 
Was to mix it with beer 
lo give to his Irish maid, Filla. 


(In case you haven't noticed, 
ee is very apt to leave “i 
a final “r” only to sneak it out- 
landishly onto the end of 
unsuspecting word. ) 
John Brainerd 
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The Abuse of Animals in the Classroom and 


How It Can Be Avoided 


Animal Welfare Institute, New York 


Dr. Chauncey D. Leake, Professor of 
Pharmacology at State University, 


recently wrote: “It seems to me that it is 
wise to avoid getting our youngsters so en- 
thused over biological sciences that they are 
anxious to undertake extensive animal experi- 
mentation without the background, the ex- 
perience, the judgment, or the wisdom that is 
necessary in handling animals appropriately 
for complicated biological experimentation. In 
other words, I think we had better continue 
to learn the hard way: there is plenty of bi- 
ology to be gotten from a study of unicellular 
organisms that can be readily obtained in any 
high school laboratory, and handled and fol- 
lowed with skill and convenience. We are apt 
to get into trouble using animals.” 
Sensationalism in the teaching of high school 
biology seems to us to be on the increase. No 
doubt the majority of our teachers avoid the 
practices listed below, but there are numerous 
cases of educators, possibly unable to convey 
the intellectual interest of their subject by 
more Conscientious means, encouraging chil- 
dren to make cruel and pseudo-scientific eXx- 
periments paralleling whatever field of research 
is receiving popular publicity at the time. 
Following are examples of the type of pain- 
ful and uncreative experimentation to which 
our organization is opposed. Pupils have been 
taught to “make routine transfer cancer 
cells peritioneally in mice,” and a machine 
has been devised to force mice to inhale high 
concentrations of tobacco smoke and pepper 
in connection with the national enquiry, 
“Does smoking cause lung cancer.” Objections 
might also be raised to certain experiments by 


which “the effects of radiation on rats are 
determined,” especially since the students con- 
cerned have not yet mastered the anatomy 


and phy siology of the rats they are destrovi ing. 
(gain, at the height of the Sputnik publicity, 
children were taught to detonate home-made 
rockets containing mice, and here, while the 
making of the rocket may have familiarized 
the children with some principles of me- 
chanics, the inclusion of the mouse, the thing 
that gave the project its glamor, had no sort 


of justification. As the New York Herald 
Tribune commented: “Let youngsters fire off 
tiny Sputniks if they can. But why imprison 
a mouse, or any living creature in one, if no 
knowledge is to be yielded by its death? 
Killing a mouse, suddenly, may “be necessary 
to prudent housekeeping. Subjecting one need- 
lessly to 3,284 feet of . . . terror shows little 
reverence for life. If increased interest in sci- 
ence is to lead merely to greater callousness, 
the world will not have moved ahead.” 

To criticize such misplaced attempts as the 
high school research projects described above 
is not to suggest that all animal life be excluded 
from the biology classroom. The judicious 
introduction of some forms of life can be a 
valuable teaching asset. Students will take a 
keener interest in the forms they are studying 
if they have an opportunity to observe them 
in life. They can be led to develop responsibil- 
ity for animals kept in the classroom; pros- 
pective scientists must be made to realize that 
a normal healthy condition in the research 
animal is the sine qua non of an authentic 
biological expeviment, and that it is a part of 
the scientist’s job to see that his animals are 
well kept. All students may be trained to 
make careful and precise observations of the 
physical form and of the habit or movements 
of the species they are shown. The importance 
of a well dev eloped technique of observation 
in biology can hardly be overestimated. Many 
important discov eries were not the result of 
hypothesis and experiment but were instead 
chance observations by trained observers. Sir 
Alexander Fleming's discovery of penicillin 
is a recent example. Interest, responsibility, 
and a technique of observation may be culti- 
vated in students with the help of ‘animal life 
kept in the classroom.' The major problem 
is the selection of suitable forms. 


‘Students may be interested to read some works 
on animal behavior by such distinguished observers 
s Tinbergen, Lorenz, Eckstein, von Frisch, Fabre, 
J. S. Harley, and others. The Animal Welfare In- 
stitute is preparing a pamphlet which will include a 
select bibliography of the writings on behavior most 
useful to the high school student. 
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Many teachers and scientists agree that 
some important principles of biology can be 
taught successfully with the help of live uni- 
cellular organisms such as protozoa, yeast, and 
bacteria. Colonies of ants, or, in rural areas, 
of bees, may be especially housed for class ob- 
servation. The study of genetics is well illus- 
trated by breeding the fruit-fly, Drosophila. 
Higher forms, such as reptiles, mammals, and 
birds, may be kept for general observation, 
however, the dissection of dead specimens, 
supplemented with models and filmstrips, 
should suffice to give the student a working 
knowledge of their anatomy and phy siology. 
Crude experiments involving surgery or stress 
are not the training students need. Respect 
for living things, sound judgment, reliability, 
and a technique of observation will go further 
towards making competent biologists than will 
the kind of emotions aroused by crude surgery 
in supposed imitation of a fantasy hero. 

Students who are induced to perform pain- 
ful experiments on the higher animals should 
first be made aware of two points: 

1. What they are doing is not advancing 
scientific knowledge or serving any al- 
truistic purpose. 

2. The enjoyment of tumor transplantation 
or other simple surgery is not an intel- 
lectual pleasure; the child who takes 
pleasure in such practices is likely to be 
indulging the darkest and most destruc- 
tive side of his personality. 

Teachers and students alike ought to give 

careful thought to these two points so as TO 

be in a position to take moral responsibility 
for their acts if there is anything hazy in their 
realization of the above two points. 

If animals are to be kept in the classroom, 
it is of the first importance that the teacher 
should enforce a serious and knowledgeable 
attitude toward their care. Most students will 
be interested in constructing and outfitting 
suitable quarters for classroom animals; some 
will be willing to undertake care and feeding. 
It is essential that the routine of cleaning, 
watering, and feeding be inflexibly carried 
out. Some teachers have found that the best 
method is to assign two volunteers to each 
cage of animals for an entire semester. The 
daily ration of food and water for each cage 
and the routine days for cleaning should be 
posted, so that in case of absence substitutes 
will know where to take over. Sudden changes 
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in diet may cause colic and intestinal disturb- 
ances. Care must be taken that a triple ration 
of food and water is always provided on Fri- 
days. Vacation periods present a major prob- 
lem: i our experience, school janitors are 
never reliable animal caretakers. It will prob- 
ably be necessary for the animals to board 
with the teacher or with a really responsible 
student. The teacher who decides to keep 
animals in the classroom must take the ultimate 
responsibility for the care and feeding of the 
animals all times. 

Two indispensible pieces of equipment for 
keeping rodents are the water botrle and the 
food hopper. The hopper prevents animals 
from scattering and wasting their food; the 
water bottle ensures that the drinking supply 
will not be spilt and the animals left thirsty 
during an unsupervised period. A water bottle 
is simple to make. Through the cork of the 
bottle goes a piece of glass tubing with an in- 
ternal diameter of 3/8”, and thick walls. The 
outer end of the tube has been rotated in a 
Bunsen flame until the opening is between 
1/16” and 1/8” diameter and bent at an 
angle of not more than 45” out of straight, so 
that, when the bottle is hung inverted in the 
cage, the spout curves downwards and out- 
wards. If the cork is airtight, the water will 
not run out when the bortle is filled but will 
always be available at the tip of the tube. The 
table gives measurements for some common 
laboratory animals: 

Capacity of bortle 
VUouse Rat Guinea Pig Rabbit 
4 02. 1 pt. | pt. 1 pt. 
tor 1 rabbit) 


Distance of spout from 
cage floor for adults 
for young 
1! 6," 4” 6" 


same ? 3 


All caged animals require fresh water at all 
times, and food should also be available to 
them on a twenty-four hour basis. 

If the cages are placed in an area receiving 
direct sunlight at any time of day, a sunshade 
must be provided by attaching brown paper 
to the sides and top of about one-third of the 
cage area. Animals must never be left in a 
draft, but adequate provision for ventilation 
must be made, especially over the weekend. 

It is also the teacher’s responsibility to kill 
diseased or unwanted animals by a humane 
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method. The best killing method is the chlor- 
oform chamber. A chloroform chamber is a 
box containing a wire netting shelf raised 
above the floor level, with a perforated lid. A 
piece of cotton wool saturated with chloro- 
form is placed on the floor of the box, and the 
animal is placed on the wire netting shelf 
above. [he animal must never come into direct 
contact with liquid chloroform which ir- 
ritates the mucous membranes. Since the ob- 
ject is to anesthetize, not to asphyxiate, an 
adequate amount of outside air must enter the 
box until the animal is unconscious. The animal 
may be observed through a hole in the lid; 
if it struggles, more air should be admitted; 
when it becomes unconscious, all outside air 
should be cut off. Never remove the animal 
from the chloroform box or dispose of the 
body until it is stiff and cold. 

Mice, rats, guinea pigs, rabbits, frogs, and 
fish are some of the animals most likely to be 
kept in the classroom. The teacher should 
familiarize all students with the basic require- 
ments of the chosen species and demonstrate 
the correct method of handling it. Some notes 
on the basic care and handling of the common 
species follow: These notes outline minimum 
standards; students may be encouraged to raise 
these standards further. For ex ample, they 
may wish to design roomier cages with more 
elaborate exercise facilities or nest boxes than 
are described below; experimenting in obtain- 
ing the optimum housing arrangement or diet 
will train students to make close observations 
of the animals’ condition. 


Mice: Four mice or a breeding pair may be 
kept in a cage 6” x 12”, but a larger cage will 
provide more space for activity and more op- 
portunity for interesting observations. Mice 
can be kept in a wire mesh cage with a wire 
mesh floor and a movable tray beneath, which 
should be lined with newspaper and cleaned 
daily. However, recent scientific studies 
show that a solid nonporous cage floor, cov- 
ered with peat moss or shavings, provides an 
optimum environment for mice, and that mice 
thus housed are healthier and more content 
than mice kept on wire mesh. The whole cage 
should be washed in soap and hot water 
weekly. If there is a possibility of infection, 
disinfectant should be added to the water. The 
cage must be thoroughly dried before the 
mice are replaced. Mice are sensitive to sud- 
den changes of temperature and thrive at tem- 
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peratures of 68°-72°. Suckling mice require a 
temperature of 76°-78°. Mice are by nature 
nocturnal and should be provided with a dark 
corner in the form of a nesting box. It should 
contain bedding material such as shredded 
paper, woodshavings, or cotton wool. A con- 
venient nesting box is a small metal cup, in- 
verted, with an entrance cut in one side at the 
rim. An exercise device such as a Ferris wheel 
is a good idea. Mice are omnivorous and will 
thrive on a diet of meat, fish, cheese and vege- 
table scraps, supplemented with bread, oats, 
sunflower seed, hemp, or millet. It is also pos- 
sible to feed them on a diet of commercial 
mouse pellets if these are supplemented with 
greens, yeast, and any of the above mentioned 
foods. An exclusive diet of commercial mouse 
pellets may result in malnutrition and canni- 
balism. Mice are usually docile; a mouse may 
be picked up by placing the fingers under the 
animal and gently easing it into the palm of 
the hand. Mice may also be lifted, not carried, 
by the base of the tail if excitable. Gentle 
stroking may help to calm them. 


Rats: A rat cage should be similar in design to 
a mouse cage but considerably larger. Seven 
hundred square inches of floor space is the 
recommended minimum for eight rats. Rats 
require a nesting box. Cleaning the rat cage is 
an identical operation to cleaning the mouse 
cage. Rats are susceptible to respiratory dis- 
eases, and a constant temperature of 65°-70°F., 

low humidity, and good ventilation are essen- 
tial to good health. Rats may be fed on a diet 
of commercial rat pellets, supplemented with 
grain, greens, milk, meat, fish, and vegetables. 
While rats are intelligent and make excellent 
pets, an angry or frightened rat will inflict a 
painful bite. It is advisable to handle rats 
gently, to avoid sudden movements, and to 
give the rat time to realize it is going to be 
handled before picking it up. The best way 
to pick up a rat is to place the hand palm 
down over the animal’s back, with the thumb 
and forefinger around the neck, and the re- 
maining fingers around the animal’s body to 
take the w eight. Rats are playful and appreci- 
ate exercise facilities such as Ferris wheels. 
Nonbreeding rats and mice should be separ- 
ated from breeding specimens. 

Guinea pigs: Guinea pigs may be kept in pens 
whose floors are covered in a 2” layer of saw- 
dust or peat moss followed by a layer of straw. 
An adult guinea pig requires one square foot or 


b- 
an 
b- 
ve 
b- 
rd 
le 
te 
le 
ls | 
le 
a 
n 
n 
0 
ll 
€ 
n 
| 


482 


floor space but will exercise better in a larger 
area. If guinea pigs are kept in wire mesh bot- 
tom cages, the mesh must be %”, otherw ise 
the animals will suffer leg injuries. In a wire 
mesh cage bedding material such as peat moss 
or softwood sawdust must be provided. 
Guinea pigs may be fed on hay, which must 
be kept in a rack to prevent soiling, commer- 
cial guinea pig pellets, and fresh greens. If a 
liberal supply of grass, clover, alfalfa, cabbage, 
kale, chicory, lettuce, or sprouted ¢ grain is not 


given, guinea pigs develop a Vitamin C de- 
ficiency which is often fatal. Guinea pigs 


thrive in a cool, dry climate, 65°-79°F. They 
should be handled gently, avoiding pressure 
on the abdomen. Pregnant females should not 
be handled. To pick up a guinea pig, place one 
hand well up across the “shoulders, with the 
thumb behind a front leg, and the fingers well 
forward on the opposite side. Work fingers 
gently under the hindquarters to take the 
weight. 


Rabbits: Rabbits require a roomy cage. One 
square foot of floor space for every pound of 
rabbit is a general rule. Rabbits rest extended 
with their feet stretched out behind them, and 
any cage which prevents them from doing 
this should be allocated to a smaller species. 
The cage floor should be covered with 2” of 
softwood sawdust or peat moss. Rabbits pre- 
fer a cool temperature, 60°-65°F. Strong drafts 
or strong sunlight are to be avoided. Rabbits 
may be fed on commercial rabbit pellets or on 
a grain mixture of whole oats, wheat, and bar- 
ley. They also require a good quantity of 
alfalfa or clover hay, and green, and root 
a vegetables daily. If rabbits are put out to grass, 
: or given an excessive quantity of green food, 
they should first be given a meal of grain or 
pellets, to prevent them from taking a surfeit 
of green food and developing colic. Never 
lift a rabbit by the ears without supporting 
its hindquarters with the other hand. It may 
be preferable to grasp the rabbit by the scruff 
of the neck while supporting the hindquar- 
x ters as above. Rabbits are inclined to jump and 
kick when lifted; they must be treated gently 
but firmly. Rabbits not gently handled may 
scratch. Adult rabbits should be housed singly, 
as they often fight. 


Amphibians: Frogs may be kept in large tanks 
or concrete pools. It is essential to provide a 
resting place outside of the water in the form 
of a raft or raised plank. The top of the en- 
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closure must be screened to prevent escape, 
The .water must be changed daily, unless a 
system of running water Is used. Frogs kept 
in foul water die. A diet of maggots, meal- 
worms, slugs, pst blowfly larvae, or 
meat is suitable and should be placed out of 
the water. Methods of raising these larvae and 
worms are described in the Animal Welfare 
Institute publication, “First Aid and Care of 
Small Animals,” by Ernest P. Walker. Toads 
should have a similar diet. They thrive in a 
large cage whose floor is covered with moist 
earth or gravel. A rockery of stones or bricks, 
under which the toads can retire, is recom- 
mended. Frogs and toads may be killed in a 
chloroform chamber. 


Fish: An aquarium may be planted with pond- 
weed which will increase the oxygen content 
of the water and stocked with a few snails 
which feed on dec: aving vegetable matter and 
help to keep the aquarium clean. Further 
cleaning may be a out with a siphon. 
Sudden ch: inges in water or water temperature 
are harmful to fish, pe al the water in an 
aquarium should never be changed at once. 
Chlorine is harmful to fish, and tap water is to 
be avoided if pondwater is available. If tap 
water must be used, it should stand in shal- 
low pans for several days before use. When 
water it is generally 
safe for fish. It is essential that the aquarium 
should contain adequate water and water 
surface. One gallon of water per inch of fish 
is a general rule. For six one-inch fish, an 
aquarium 16” x 9” x 9” is adequate. This 
provides 5 gallons of water and 144 square 
inches of air surface. Ov erfeeding and over- 
crowding are the most frequent causes of 
death to fish, to the 
New York a Goldfish 1 may be fed 
chopped raw meat, or angleworms, and a good 
quality of Hasweccbels: fish food. In feeding 
tropical fish it is especially important to pro- 
vide a variety of different foods so the fish 
can select what they prefer, because the die- 
tarv needs of the different species are not well 
established. Tropical fish aquaria should be 
maintained at a constant temperature of 75 F., 
and a cover provided to prevent the fish from 
jumping out. In order to avoid overfeeding, 
remove any uneaten food ten minutes after the 
fish have been offered it. 
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relating to animal care and teaching with ani- 
mals in schools. Especially recommended are 
the pamphlet, “First Aid and Care of Small 
Animals,” free on request by a teacher; an 
English publication, * ‘Animals in Schools,” by 
J. P. Volrath of the Universities Federation 
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for Animal Welfare; and “Humane Biology 


Projects,” now available from the Animal 


Welfare Institute. Address enquiries to: The 


Animal Welfare Institute, 22 East 17th Street, 
New York 3, New York. 


Some Feeding Problems Solved 


SISTER MARY ADELAIDE, Marian College, Indianapolis, Indiana 


The value of living animals in the laboratory 
is recognized by every biology teacher w ho 
possesses the true professional spirit. If these 
animals are to be kept over a considerable 
period of time the problem of providing food 
for them is not always easy, especially in the 
case of the very common laboratory animal, 
the frog. 


We are all aware of the fact that, in order 
to attract the attention of frogs, food must be 
moving; that insects on the wing, therefore, 
form their natural diet. When flying and 
hopping insects are no longer available out of 
doors, one must look for ‘suitable substitutes. 


Farthworms make an excellent substitute 
for insects. These can be easily collected 
in the fall long after grasshoppers are no 
longer available and in the spring before the 
insect world is astir. A mass of squirming 
earthworms on the drained floor of a frog 
tank or a few dropped onto a white sheet 
of paper never fail to attract the attention 
of the occupants. They may not dispatch 
a worm with the same speed as they do a 
butterfly or a gr asshopper, but they do so 
nonetheless effectively. An interesting tug 
of war may dev clop w ‘hen the attention of one 
frog is ¢: aught by a large dangling worm, half- 
swallowed by ‘another frog. You may be 
impelled to end the struggle by snipping the 
worm in two. 

Other creeping and crawling creatures such 
as slugs, centipedes, pill bugs, even ants, make 
satisfactory food for frogs. They are quick 


to sense the presence of food that is accom- 
panied by even the slightest movement. It is 
safe to say that any visible, motile object, no 
matter how small, yet not too large, may be 
captured and relished by a hungry frog. 


During a prolonged winter season it may be 
impossible to obtain any living food for labora- 
tory animals. At such times one must resort 
to force- -feeding of frogs, if they are to be 
kept in a vigorous, healthy condition. With 
a little practice this apparently impossible 
task can be quickly performed. Two pairs of 
forceps, two pairs of hands, and pieces of 
meat of almost any kind are all that is neces- 
sary. The upper jaw can be forced open with 
one pair of forceps while the lower jaw 
is grasped with the other pair. Once the 
jaws have been separated, they can be kept 
so with one pair of forceps while the food 
is dropped into the mouth between the open 
prongs It will be necessary to force the food 
back into the pharynx. This can be done with 
the handle of a teasing needle or any similar 
blunt object. Once the food has reached the 
pharynx the frog will swallow automatically. 
One can even note the animal’s preference for 
certain foods, for example hamburger, which 
he swallows with avidity. This is most easily 
served in a frozen condition. If there is a 
refrigerator in the laboratory, keeping a 
supply of food on hand for this purpose is 
simple since one can store the remains of a 
freshly dissected animal or the flesh of an 
animal, such as a squirrel, accidentally killed 
by a passing auto. The force- feeding of a 
large number of frogs may seem tedious and 
time-consuming for a busy teacher, but it is a 
task which elementary school boys will g ladly 
perform for the college teacher who is for- 
tunate enough to have youngsters from the 
neighborhood making occasional visits to the 
laboratory 

However, force-feeding need never be re- 
sorted to if one keeps on hand a culture of the 
meal worm, Tenebrio. The larvae of these 
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beetles, now commonly used as fish bait and 
bird food, make excellent food for frogs, as 
does the adult beetle. Cultures can easily and 
economically be kept in the laboratory all year 
round. 

Snakes are interesting animals and can serve 
useful instructional purposes in biology classes 
but feeding them also poses a problem for the 
inexperienced. When first depriv ed of outdoor 
freedom they usually sulk and refuse to 
eat. Frogs and mice placed in their cage 
remain untouched. If they persist in this 
hunger strike for months, or if suitable food 
is not available, one must resort to force- 
feeding if they are not to starve to death. 
This can be done in the manner described for 
the feeding of frogs. 

A large pilot blacksnake after six months 
of captivity and force-feeding began to feed 
freely on frogs and mice pl: aced in its cage. 
It is not necessary that these animals be aliv e, 
at least in dealing with some snakes. This is 
most convenient since a mouse caught in a 
trap provides the snake with a most acceptable 
meal. It should be noted, however, that such 
mice should not be “too dead.” A snake has 
a keen sense of smell and will not touch 
decaying flesh. An excess supply of dead mice 
at any one time can be frozen and used later. 

\ bat can be of service to the biology 
teacher and can be kept alive for a long 
time indoors if food is supplied. Fruit juices 
can be fed with a pipette or fruit can be 
dropped into the mouth. Grasp the animal 
by the nape of the neck with one hand pro- 
tected by cloth or glove and with the other 
pipette the juice, or even sugar water, into 
the mouth or drop small pieces of grape or 
apple. As the bat invariably opens its mouth 
and squeaks when held in the manner sug- 
gested the need of force- feeding as with frogs 
and snakes is eliminated. Most bats will swal- 
low food that pleases them once it is in the 
buccal cavity. Forcing it into the pharynx 
or esophagus is not necessary. 

A shrew is an interesting object of observa- 
tion in a biology laboratory because shrews 
are quite uncommon, and for most students, 
the novelty of making their acquaintance and 
observing their incessant activity is a lesson 
in itself. A shrew requires a tremendous 
amount of food for its size but fortunately 
is both vegetarian and carnivorous and never 
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requires force- feeding. A study of all the 
varieties of food consumed by this little 
creature would make an interesting project. 
They are fond of corn and other cereal grains, 
of earthworms and slugs. Placed in a terrarium 
with frogs and salamanders a shrew will 
readily dispose of several in a few days, leay- 
ing not even a trace of a bone. The utter 
confusion resulting from trying to house a 
shrew with such pe: aceloving animals as am- 
phibians makes the observer realize the im- 
possibility of “taming the shrew.” 

Motivation for the above suggestions on 
feeding of laboratory animals was provided 
by Harold Kaplan’s very pr: actical article 
“Diseases in Laboratory Frogs and Turtles” 
which appeared in the May, 1958, issue of the 
ABT, in which Mr. Kaplan, in a paragraph 
on the feeding of frogs makes the point that 
“feeding frogs is laborious.” These few notes 
may be helpful to fellow biology te: ae 
and relieve somewhat the labor involved ji 
feeding, especially the frog. 


Additional Reports 
on Experimentation 


Orher reports which might be of interest 
to those teachers interested in animal exper- 


mentation are: 


“Animal Experimentation in Secondary 
Schools,’ The Bulletin for Medical Re- 
search, January-February, 1960, Vol. 14, 
No. 1, pp. 16-19. Chis is published by the 
National Society for Medical Research, 920 
South Michigan Boulevard, Chicago 5, 
Hlinois. Ralph A. Rohweder is Executive 
Secretary. 
“Animal Experimentation — by Secondary 
School Students,” Report on the National 
Conference on the Legal Environment of 

Vedical Science, May 27-28, 1959, National 
Society for Medical Research and the Uni- 
versity of Chicago, pp. 55-58. 

“A Symposium on Laboratory Animals: 
Their Care and Their Facilities,” The Jour- 
nal of Medical Education, January, 1960, 
Vol. 35. No. 55 pp. 
Proceedings of the Animal Care Panel, 
March, 1960, Vol. 10, No. 1, Animal Care 
Panel, Inc., Box 299, Lemont, Illinois. 
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A Solution to the Live Animal Problem in 
High School 


MARY G. GIBBON 
Baldwin High School, Pittsburgh, Pennsylvania 


One of the most distressing problems for 
a high school biology teacher is the one which 
confronts her every spring—that of “farming 
out” or disposing of live animals which have 
accumulated over the school year. The prob- 
lem became especially acute this year since 
we are now the proud possessors of a modern 
suite of classrooms with their accompanying 
“small animals” room. We acquired some 
white rats and one hooded rat who was 
promptly adopted by all. He was so loveable 
that he was handled by many. He fathered 
several litters of hybrid hooded and albino 
rats. Offers of rats as gifts were politely re- 
fused; pet shops declined them, and out of 
all the population I possessed, I managed to 
farm out four of them and gave away six 
for breeding purposes. I was desper rate when 
a chance remark by one of my colleagues 
set me ce and I came up with a solution 
which, I hope, will be of some help to any 
other poor soul who is suffering with the prob- 
lem of disposing of rats. 


A former student, who is studying mor- 
tuary science, stopped by to visit one day, 
so | asked him to teach me and some of my 
boys to embalm rats. He was agreeable, and 
so we selected three boys who were willing; 
together we all learned what to do. We tried 
the arterial method, usually used on humans, 
but found the artery of the rat is too small 
to be used; then we used the cavity method 
of enbalming, which is usually used on small 
children. The embalming fluid is the type 
used for cavity work. Arterial fluid can be 
used, but it is more expensive. Our embalm- 
ing fluid has all been donated by local morti- 
cians. It is diluted as per the ‘directions on 
the bottle. 

First we selected a rat, placed it in a plastic 
bag and applied tap gas to the open end. We 
found this to be a painless method of killing 
the rats, and by far, the cheapest. We tried 
ether and chloroform and did not find it 
any better than natural gas. The animal just 
goes to sleep, and that is all there is to it. 
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After we are sure of death and the heart has 
stopped, the animal is laid on its back with 
the legs spread out, and the injection of the 
embalming fluid begins. We use a 10 cc. 
syringe and an intramuscular needle. Injec- 
tions of fluid are made into the heart, lungs, 
and abdominal cavity. It is especially impor- 
tant that the abdominal cavity be done thor- 
oughly because here is where putrefaction 
sets in. For this reason plenty of fluid is 
pumped in from six different places. If the 
animal is a male, inject the scrotum in several 
places, then the tail. The animal is then turned 
over and the back is injected in several places 
so as to reach the muscles. Each leg is injected 
in both directions so that the fluid gets into 
the feet as well as into the upper part of the 
leg. Next, inject the neck, then turn the ani- 
mal on its side and the brain through each 
ear. Now the embalming process is completed. 
The animal is placed in a jar of formaldehyde 
ready for dissection at a future date. 


The boys who were the first to do this 
work have taught their successors, and we 
are now ready for the third generation of 
“teen-age morticians,” as they call themselves. 
We dissected the rats last year and found 
them to be in an excellent state of preserva- 
tion. In addition, I found the students very 
interested in this dissection since it is a mam- 
mal. They kept repeating to one another as 
well as to me such phrases as, “This is what 
I look like inside”; “Is my diaphragm as tough 
as this one?” “Do we really have as much 
intestine, proportionally, as this rat?” 


We also discovered that we had killed two 
pregnant rats, which were a_ tremendous 
source of interest. 


The project did not cost much except in 
time, but it was really worth it. We have more 
rats for this year’s class to dissect. | can rec- 
ommend this school project as a worthwhile 
teaching device and an acceptable method 
of solving the ever-increasing school rat popu- 
lation. 
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Biological Program of Spaceship* 


ACADEMICIAN N. M. SISAKYAN 
Union of Soviet Socialist Republics 


The science of the laws of life which up to 
now embraced our planet only has currently 
acquired new _ perspective. Cosmic biology 
has made its appearance and is successfully 
developing. Every observation of the test 
animals on the spaceship, every observation 
of the rhythm of their vital functions and 
digressions from normal during the period 
of launching, as well as its subsequent restora- 
tion, is of unmatched significance for physi- 
ology, biochemistry, and medicine. 

The orbiting of a spaceship carrying numer- 
ous instruments and living organisms around 
the Earth, the possibility of carrying out TV 
observation of the state of the animals during 
flight and, finally, the flawlessly executed re- 
turn of the spaceship, instruments, and living 
organisms to the Earth mark an important 
stage in preparations for a future manned 
flight into space. However, for such a flight 
to be possible many problems must be solved 
and very complicated ones at that. 

The first of these is the creation of a power- 
ful carrier rocket with a high-precision sys- 
tem of control that would insure that the 
spaceship keep strictly to its plotted orbit 
and return to a predetermined area on Earth. 
We have already witnessed how successfully 
this problem was solved by Soviet scientists 
and designers. 

The second problem is elaborating the 
techniques of returning the vehicle and space 
traveller to the Earth. The successful flight 
of the second satellite-spaceship has shown 
that this problem too is being solved by Soviet 
scientists. If a manned flight into space de- 
pended only on the successful solution of 
these first two problems, we might say with 
certainty that this flight was liter: ‘ally a matter 
of the most immediate future. But in order 
for such a flight to be materialized another 
very complicated problem must be solved—a 
normal biologic: al environment must be created 
for man during his flight. 


*This article is being published because it might be 
of interest to our readers anxious to know more about 
Soviet work in this area. It originally appeared in 
Pravda, August 25, 1960. 


The conditions which man_ will meet 
in a flight into space are already known in 
many respects. These include unaccustomed 
acceleration, eightlessness, low pressures, 
vibrations, unusual composition of the sur- 
rounding environment, influence of penetrat- 
ing radiation carrying high-energy particles, 
unusual view of the world around where, for 
instance, the sky will be black, and other 
conditions of the cosmic environment differ- 
ing from those in men’s environment on the 
Earth. 

Much of this can be studied and foreseen 

prepare the future space traveller for this 
unaccustomed environment. But it is one 
thing studying these conditions with the help 
of instruments on rockets and satellites and 
testing the influence of these conditions on 
man on Earth. It is an entirely different thing 
to be convinced first hand or to prove experi- 
mentally that all computations were correct, 
that everything eegneee for the normal vital 
functions of the human organism in conditions 
of space flight had been taken into considera- 
In this respect an in- 
valuable service is being rendered to man by 


tion and provided for. 


the space pioneers, that is, the dogs which he 
sends on flights into outer space. Observations 
of other animals that have been in outer space 
also provide valuable material. 


Man’s invariable companion in future flights 
and, in particular, in landings on other planets 
must be green vegetation. On the Earth this is 
not only part of a customary and pleasant 
environment—it is absolutely essential for man. 
These plants create organic substances w hich 
serve as food for man and animals, they 
cleanse the air of carbon dioxide, the product 
of their respiration, and generate oxygen In 
the process of photosynthesis. [his job is 
done by land and the tiniest water plants. 


The higher plants provide man with v: alu- 
able and diverse products and materials. But 
they possess a sharply defined cycle of vital 
processes. Unicellular water plants cultivated 
in artificial nutrient media remain regularly 
active in growth and photosynthesis over a 
long period of time. They produce organic 
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substances, cleanse the air of carbon dioxide, 
and enrich it with oxygen. 

All this determined the manifold and pro- 
foundly elaborated content of the biological 
program carried out on board the spaceship. 
The main tasks of these biological experiments 
were: to study the peculiarities of vital func- 
tions of various animal and vegetable organ- 
isms in conditions of cosmic flight; to do re- 
search regarding the biological effect on living 
organisms of the basic factors in space trav el, 
long periods of overstrain, w eightlessness, 
transition from sub-to super-w eight, and vice 
versa; to study the effect of cosmic radiation 
on animal and vegetable organisms, that is, 
on the state of their vital activities and hered- 
ity; to make a study of the effectiveness and 
features governing the functioning of the 
systems ensuring vital activities in flight, for 
example, the systems of regeneration, thermo- 
regulation, feeding and water supply, waste 
disposal, and others; to study the effectiveness 
and reliability of operation of the descent 
and landing systems of the spaceship’s cabin 
with containers for biological objects. 


The passengers taken along included the 
simplest modern living organisms such as 
bacteriophages or bacteria parasites, various 
microorganisms, intestinal bacilli, butyric acid 
fermentation bacteria, staphy lococci, fungi 
cultures, actinomycetes, and unicellular green 
plants. The re presentativ es of the higher plants 
included spiderworts in bloom, seeds of maize, 
and of various varieties of wheat, peas, and 
Nigella. There were also insects—Drosophila, 
and cancerous cells of man. This wide range of 
different biological objects varying in level of 
organization and in demands to environment 
conditions will undoubtedly help to settle 
questions concerning “biologically transfer- 
rable” elements of the environment in cosmic 
flights. 


Cancerous cells found in man have been 
cultivated for many years in glass jars in- 
dependent of the human organism. Their be- 
havior in conditions of space flight will enable 
us to judge to a certain extent the effect of 
specific conditions created in cosmic flight 
on human cells and tissues. In the future, it 
will obviously be possible to carry out re- 
search with normal human cells which have 
also been long cultivated independent of the 
human organism. Among the biological ob- 
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jects belonging to this category that were 
placed in the container of the spaceship were 
conserved segments of tissue, skin, of man and 
rabbit. 


Some of the bacteria which underwent this 
cosmic experiment are the constant compan- 
ions of man and animals. They usually live on 
the surface of the body (staphy lococci) or 
else in the intestines (intestinal bacilla of vari- 
ous types). It is very important to know how 
these companions ‘of the human organism 
react to the unusual conditions of cosmic 
flight: whether their activity lowers or 
heightens, etc. This might have ‘direct bearing 
on the health of the space traveller. 

At the same time microorganisms, bacteria 
and fungi, are very convenient and com- 
paratively simple biological models on which 
to study the general laws of how the environ- 
ment and conditions of existence influence 
elementary vital processes. They are particu- 
larly useful in studying the influence of outer 
factors, for instance, radiation, on heredity. 
Thanks to the high speed at which they mul- 
tiply and at which generations succeed each 
other, it is easy to reckon the results of various 
physical and chemical influences. 

Among the “passengers” of the spaceship 
we see representatives of bacteria more sensi- 
tive to radiation, as the intestinal bacilli “KK- 
12,” and highly stable bacteria, intestinal ba- 
cilli “V.” Of particular interest are the fungi, 
actinomycetes, many of which are used to 
make antibiotics. 

There can be no doubt. Ascertaining the 
influence of space flight conditions on these 
animal and vegetable organisms is of great 
significance. 

The ship also had some mammals on board, 
white and black mice and rats in addition to 
the dogs, Strelka and Belka. According to the 
dogs’ behavior during flight they can be 
divided with sufficient clarity into types of 
higher nervous activity. Strelka is the calm, 
strong, and even- tempered type as contrasted 
to the more irritable, reactive, and mobile 
Belka. The difference in types of higher 
nervous activity provides a convenient case 
for determining the particulars of these ani- 
mals’ state or conduct under the influence of 
different factors of the flight. This circum- 
stance is of great scientific interest. 


Of tremendous significance fer a future 
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manned flight is the possibility of rapid bi- 
ological regeneration of the atmosphere inside 
the hermetically sealed cabin, the possibility 
of enriching it with oxygen making use of 
the products of man’s vital activities. This 
entails creating artificially conditions in a 
closed sector of space that would, on the one 
hand, place the space traveler into conditions 
that he is used to in life on Earth and, on the 
other hand, solve the complicated problem of 
providing him with everything required for 
normal existence during a prolonged flight. 

To solve this problem, unicellular micro- 
scopic green algae, Chlorella, was placed in the 
container. This will obviously be a valuable 
companion of space tray elers on long flights 
since it is capable of supplying oxygen for the 
air in the cabin. It is very important to ascer- 
tain how these so-called oxygen factories will 
behave in conditions of space flight. 

In the past decade the all- round study of 
Chlorella has assumed great scientific and 
pr: actical interest, not only in connection with 
its possible use in cosmic flights, but as a 
potential source of full-value nutrition attain- 
able in unlimited quantities over enormous 
areas of water on our planet. 

A manned flight into outer space entails 
thorough and diverse preparations. It can- 
not be dictated by mere publicity or similar 
considerations. Therefore, the program of 
biological research foresees settling the entire 
complex of questions directly connected with 
ensuring normal working ability, vital activity, 
and absolute safety of man’s flight into the 
Universe. In this connection the attention paid 
to genetic research is fully justified. The 
phages, microorganisms, higher plants, insects, 
tissue cultures, mice and rats, that made this 
trip into space have long been classical objects 
for this research. The experiment carried out 
in space will not only make it possible to as- 
certain the biological action of certain flight- 
factors to a greater extent but will determine 
their possible influence on future generations. 

It goes without saying that it 1s still im- 
possible at present to make final conclusions. 
The data acquired must be thoroughly studied 
and analyzed. At the same time the fact that 
all these representatives of the organic world 
retained their vital function and_ returned 
safely to the earth is in itself an outstanding 
achievement. There can be no doubt that we 
now have all grounds for saying in all cer- 
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tainty that man’s age-old dream of flights 
into outer space is close to being materialized. 
‘Tremendous prospects will unfold not only 
for studying the laws governing life on Earth 
out in cosmic space but for settling the 
question of whether life on other planets 
exists and in what forms. 


New Anti-Serum Destroys 
Sympathetic Nervous System 


A substance which may have clinical value 
in dealing with ailments stemming from the 
tensions of modern life has been discovered 
by zoologists at W ashington University, St. 
Louis. The substance, an anti-serum, selec- 
tively destroys the sympathetic nervous sys- 
tem when injected into animals without 
otherwise interfering with their vitality. 

Two scientists, Dr. Rita Levi-Montalcini, 
professor of zoology at Washington Univer- 
sity, and Stanley Cohen, former associate 
—e now at Vanderbilt Univer ‘sity, were 
major figures in the work. 

The sympathetic nervous system has a role 
in regulating blood pressure, and it indirectly 
controls the biological source of certain emo- 
tional states. Since many human ailments can 
be traced to excessive activity of the sym- 
pathetic nervous system, there has been 
considerable interest in finding ways of cut- 
ting down its activity. 

Drs. Levi-Montalcini and Cohen obtained 
the anti-serum by injecting purified extract 
of mouse salivary glands into rabbits. Pre- 
viously, the scientists had learned that mouse 
salivary glands, snake venom and a certain 
type of cancerous tumor occurring in mice 
contained an agent that caused abnormal 
growth of sympathetic nerve fibers. 

“When we injected the anti- -serum from the 
rabbits into new-born mice,” Dr. Levi-Mon- 
talcini said, “we got an almost complete 
disappearance of the sympathetic nervous 
system. 

After this, the material was tried on rats, 
rabbits, kittens, and squirrel monkey, with 
the results being a 90 to 99 per cent disap- 
pearance of the sympathetic nervous system in 
a few days. Another interesting aspect of the 
research is the indication that an agent essential 
to the growth and maintenance ‘of the sym- 
pathetc nervous system is normally present 
in the blood. 


tl 
| b 
| 
b 
al 
ir 
d 
b 
li 
al 
d 
h 
a 
b 
a 
4 | 
d 
| a 
| a 
a 
| a 


It 


Building Animal Cages and Containers 


For Classroom Use* 


PAUL W. WELLIVER 


Traveling Science Teacher, Oak Ridge Institute of Nuclear Studies 
Oak Ridge, Tennessee 


Biology teaching is coming alive. All over 
the country the leading educators in life sci- 
ences are urging that more living specimens 
be introduced into the biology teaching 
program. The response among teachers has 
been good, and gradually the odor of form- 
aldehyde which once permeated and dom- 
inated the high school biology classroom is 
being overcome by the educationally more 
desirable odor of living things. At last the 
biology room is a living room, and high 
school biology is truly becoming a study of 
living things. 

With the introduction of more and more 
animals into the classroom, many difficulties 
present themselves. The teacher is confronted 
with the problem of housing, feeding, and 
caring for these animals. To overcome these 
difficulties one must possess proper equipment, 
have the necessary know-how, and organize 
efficient student help. However, the question 
which is probably most often asked when the 
problem of keeping animals arises is, “Where 
am I going to put them?” 


The answer to this question lies in your 
basement, in your attic, in the storage rooms 
at the school, and, yes, even on the junk 
piles. One need only to utilize the materials 
which he finds in these places in order to 
devise suitable containers in which to keep 
the animals which he wants. Not knowing 
exactly what you may find when you explore 
these regions of your home and school, I 
am unable to tell you what to build and how 

» build it. However, my purpose is not to 
answer these questions for you but rather to 
help you to best answer them for yourself. 


What then should you do when you find 
yourself asking the question, “Where am I 
going to put them?” It is up to you to design 
a cage from the materials w hich you have 
available. But before you begin saw ing, ham- 


“Given at the NABT meeting with the AIBS at 
Pennsylvania State University, 


August, 1959, 


mering, and bolting things together, the fol- 
lowing factors should be given careful 
consideration. 

Does the cage sufficiently resemble the 
natural habitat of the animal to provide com- 
fort and insure longer life? 


Does the construction of the cage make it 
possible to feed and water the animals easily 
and make regular thorough cleaning possible 
with a minimum of effort? 


Are you using good, and yet inexpensive, 
materials in the construction? 


Is the cage being constructed in the best 
way possible to fit into the space which you 
have for it in the room in which you teach? 


Is your work neat? There seems to be a 
feeling among many Ww ho use home-made 
equipment in their teaching that an effort 
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should be made to insure that it appears home- 
made. This I believe to be a mistake. Neat- 
ness is among the most important lessons 
which our students must learn, and whenever 
a good example can be set, | feel that it 
should be done. If a coat of paint would 
help to enhance the finished product, then 
by all means apply it. 

So far we have said nothing about getting 
ideas for the types of cages one could build. 


Using the idea employed in the cage on the left 
front, new cages were developed using the same 
general plan but different materials. 
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A garbage can—used to house an opossum, 


The most valuable source of these ideas lies 
in your own imagination, and there are several 
methods for stimulating creative thoughts. 
As a biology teacher you are probably 
flooded with advertisements from science 
supply companies picturing and describing 
equipment which will meet this need. Study 
these advertisements carefully. Is it possible 
that with materials which you have available, 


A multipurpose cage constructed from barrel 
lids and hardware cloth. 


November, 1960 
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\n inexpensive cage for rats, mice and hamsters 
made from cake pans and hardware cloth. 


you could build something which will per- 
form the same function and possibly do 
better> 

The vertical and horizontal observation ant 
nests which most biological supply com- 
panies have available can easily be constructed 
using scraps of lumber and pieces of window 
Rat, mouse, and hamster cages can be 
assembled using hardware cloth, strips of 


glass. 


Iwo types of observation ant nests built from 


window glass and scraps of lumber. 
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insects 


Using oil cans to construct a cage for 
and a cage for small mammals. 


metal, aluminum baking pans, or whatever 
suitable materials you may have available. 
Look at the other advertisements. What do 
you have which could be used to build a cage 
of that 

Often when you need a cage for a new 
animal, you can devise a design based on 
another cage which you have used previously 
and which has prov ed its usefulness. To illus- 
trate this, let us look at an example of how 
such a development actually took place. The 

cage from which the other ideas evolved is 
a home-made cage familiar to many biology 
teachers. It can be constructed simply by 
forming a cylinder of hardware cloth and 
fitting an aluminum cake pan on the top and 
bottom. A floor may then be made by wiring 
a disc of hardware cloth into the ‘cylinder 
about an inch above the bottom. Such a cage 
is very effective for keeping small laboratory 
animals. 

One day a student brought in some insects. 
Window screening was substituted for hard- 
ware cloth and the insects were housed. 

When the rats began to have litters, again 
the original cages proved to be inadequate; this 
time because they were too small. In a search 
for something to build a larger cage, two 
twenty-inch diameter metal barrel lids offered 
the solution. Substituting the barrel lids for the 
cake pans and making a larger hardware cloth 
cylinder to fit them, the new problem was 
solved. 

When an opossum was brought to school 
the need for a proper cage was renewed. This 
time a garbage can was utilized. The can it- 
self served as the base. A cylinder made of 
lawn fencing was slipped over the top of the 
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can and rested on the handles of the can. 
The lid was then placed on top of the cylinder 
of fencing. Again the general idea of the 
original cage was used, but it was adapted 
to the new situation. To complete the interior, 
a platform was placed at about the level of 
the top of the can, and a stick attached to 
the platform hanging down into the can so 
that the opossum could climb up and down 
as it wished. New ideas had developed from 
a familiar method. 

Another way to gain inspiration is to look 
at materials around you while constantly 
asking the question, “What kind of a cage 
could I make out of that?” You would be 
amazed at the number of times a good answer 
presents itself. Ten-quart oil cans may be 
converted into homes for many types of 
animals. Jars can be used for many purposes. 

Suppose, for example, you do not have 
sufficient aquarium space for the fish and 
other water animals that you wish to keep. 
A gallon jug with the top cut off can be used 
for a small aquarium. The top can be re- 
moved by passing an electric current through 
a nichrome wire wrapped around the jar 
at the level where the break is desired. If 
the break does not take place by just heating 
in this manner, remove the wire from the 
jar and run cold water over the place where 
heat was applied. If done properly, the jar 
will be cut with an even, level rim. The 
nichrome wire can be replaced by a piece of 
string soaked in alcohol and burned while 
surrounding the jar. This is perhaps a more 
convenient but less effective method. 

Realizing that it is not essential to look 


Some plastic containers obtained at a_ variety 
store which would be useful for keeping living 
things. 
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An aluminum pan and hardware cloth make a 
home for mice. 


through the sides of an aquarium, one can 
find many substitutes for the standard aquar- 
ia which are excellent for keeping fish and 
such animals as turtles, frogs, cr ayfish, snakes, 
etc. Dishpans, washtubs, all sorts of plastic 
containers which can be found in the stores, 
and even an old bathtub are all ideal. By 
setting up the environment in the 
containers mentioned, in any other con- 
tainer which you may Rea available, excellent 
substitutes for expensive aquariums can be 
devised. Incidentally, the reference to the 
use of a bathtub was not made in } yest. Bath- 
tubs have been used with much success in 
the classroom for keeping this type of animal. 

These are only a few examples of things 
vou have around you every day which would 
be useful for keeping animals. Keep looking. 
There are lots of possibilities. 

Current science education journals as well 
as books and pamphlets on science te: iching 
methods will provide you with helpful sug- 


gestions. \dapt these suggestions tO your own 
needs and situation. Information ran: ges from 
very simple methods of keeping animals in 
jars to detailed plans for constructing more 
elegant devices. For example, a lo ng time 
desire for an observation beehive was fulfilled 
after a search of the literature which revealed 
plans for building one.’ 

What I have tried to present is not a list 
of cages which I feel that every biology 
teacher should make. Rather, I have at tempted 
to give some suggestions as to how to develop 


ideas which will best make use of the resources 


Shaw, F. R., “Observation Beehives: Construction 
Use,” Gleanings in Bee Culture, November. 195). 
Vol. 80, No. 11, pp- 656-658, 
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Using a hot wire to cut glass and produce useful 
containers. 


which you have in order to fulfill your own 
needs. The number of e: xamples which I have 
given has been small but the possibilities are 
numberless. 

It is important that the biology classroom 
in your school be a living biology room. The 
next time that the appearance of an animal 
prompts the question, “Where shall I put 
it?” spend a few moments in your attic, in 
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your basement, in a hardware store, or just 
staring at a pile of junk. The answer is sure 
to be there. 
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Heredity by TV 

\n educational television series called 
“Heredity,” produced by the KUHT Film 
Production Department, its national pre- 
miere the week of July The series began 
in San Francisco, Boston, H hicago, Pittsburgh, 
and New Orleans, as well as Houston. The 
program will be seen at later dates in about 
40 other cities. The nine half-hour programs 
were produced for National Educational Tele- 
vision by the University of Houston station. 


Fellowships 


Facts about fellowships for health research 
provided by federal and non-governmental 
agencies are now available in a single report, 
“Fellowships for Health Research,” issued 
by the National Health Council. Based on a 
meeting of the Council’s Committee on Re- 
search, the report contains information about 
the fellowship and traineeship programs of 
four federal and twenty-two non-govern- 


mental agencies. 

Copies may be purchased a $1.00 from 
the National Health Council, 
York 19. 


790 Broadway, 
New 


Dedication Ceremonies 


Western Washington College, Bellingham, 
Washington, will dedicate its new $2,500, 000 
Haggard Hall of Science in ceremonies De- 
cember 1-4, 1960. The keynote address will 
be given by Dr. William H. Pickering, 
Director of the Jet Propulsion Laboratories. 
Dr. Linus Pauling will speak on molecular 
biology, and Dr. Paul F. Brandwein will 
discuss science education. Other topics to be 
dealt with by other speakers will include 
oceanography, cosmology, and related fields. 
Specific information about the program may 
be obtained from Dr. E. F. Neuzil, Depart- 
ment of Physics and Chemistry. 


Looking Ahead in Science 


A report of the Production Seminar and 
Conference on the Improvement of Science 
Education in the Elementary School, October 
5-10, 1959, has now been published as “Look- 
ing Ahead in Science” by the California State 
Department of Education in Sacramento. This 
very fine bulletin has been produced by the 
Bureau of E ementary Education of the Cali- 
fornia school system. 
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Live Animal Study in the Beginning Zoology 


Course 


A. M. HOLMQUIST 
St. Olaf College, Northfield, Minnesota 


For several years the observation of live 
animals has been a regular part of the labor- 
atory procedure of our introductory zoology 
course. We have continued the practice these 
many years because it has been successful 
in student interest and achievement. Even 
though the students may many times have 
seen such common animals as the frog, the 
earthworm, or the grasshopper, most of them 
have never before taken time to observe 
their activities at close range. The students 
respond with much enthusiasm to this type 
of laboratory work, ask many questions, and 
give every indication that they are taking 
the work seriously and getting ‘much out of 
the study. With adaptations, this type of study 
lends itself to both high school and college 
levels. 

Live study of animals has many values to 
recommend it. It has helped to rescue the 
course from mere carcass study and to restore 
the course to its rightful place as a study of 
life. Live study furthermore lends variety to 
the laboratory schedule of work, gives the 
students a chance to see how the structures 
operate which they have just studied in the 
preserved specimens, corrects abnormal im- 
pressions of the animals such as faded colors 
and color patterns, shriveled skins, twisted or 
flattened bodies, abnormal positions of limbs, 
and other distortions. Live animals also demon- 
strate their natural movements and activities, 
and, perhaps, also their voices. There is also 
an opportunity to impress respect, under- 
standing, and consideration for animals. Pithed 
or anesthetized animals can also be used to 
demonstrate the actions of internal organs; 
e. g., heart beat, blood flow, lung action, 
peristalsis, muscle contraction, and other 
internal activities. Making use of the live 
animal supply, one can use freshly killed 
animals to demonstrate the natural color, 
normal position, distensibility (e. g., lungs) 
of internal organs, to offset the abnormal 
impressions obtained from the decolorized, 
and often displaced, organs of the preserved 
specimens. 


The live study follows the dissection or 
other morphologic: il study of the organism in 
order that the student may first become 
familiar with the structures and their 
functions. 

Live specimens of the animals to be studied 
in the course are collected or purchased just 
before their use in the laboratory if they 
are available at that time. They are in best 
condition and will show most normal activity 
when they are fresh from their native habitat. 
If they cannot conveniently be obtained at 
the time they are to be studied, they are 
collected when available in the fall or spring 
and maintained in the laboratory until needed. 
If they must be maintained in ‘the Jaboratory 
for some time before use, they must be kept 
in good condition with proper food, regular 
feeding, water, light, space to exercise, and 
in as natural surroundings as possible. Inter- 
ested members of the class may be enlisted 
to help collect the animals and maintain 
them in the laboratory and may thus see the 
natural habitats of the animals, methods of 
collection, and activities of the animals in the 
field. Usually these volunteer helpers become 
so enthusiastic and interested in the field work 
that their enthusiasm is passed on to the 
class when the animals are studied. 

In all of these studies, it is important. to 
keep the animals calm and unexcited so as to 
get somewhat normal responses from them. 
This is especially important in the live study 
of vertebrates and the higher invertebrates. 
To this end, the animals should be handled 
as little as possible. If handled, they should 
be handled gently and slowly. It is important 
to avoid quick, nervous movements of one’s 
body and hands in or near the containers; 
slow movements do not excite them. Loud 
noises of all kinds should also be avoided. 
This small bit of technique in handling ani- 
mals should be called to the attention of the 
students at the beginning of the study. 

Control of the class often becomes 
difficult during live study exercises. The stu- 
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dents often become noisy as they react to some 
sudden and unexpected activity of the animals. 
This can be forgiven since they are reacting 
for the most part honestly to ‘their work. 


One or two live specimens are gently 
placed in each glass container, and if possible, 
one or two containers per laboratory table. 
If the animals are terrestrial, the containers 
should be provided with a moist bottom of 
wet paper toweling or moist sand to prevent 
drying of specimens. If they are aquatic, 
er nough water should be provided to allow the 
animals to swim in it freely. Battery jars, 
museum jars, glass food containers, finger 
bowls, Syracuse watch glasses, and aquaria 
may be used as containers. The size of the 
container depends upon the size of the animals 
to be studied. There should be ample room 
in the container for the animals to move about 
in it. If locomotion is to be observed, the 
size of the container must be several times the 
length of the animal. Precautions must of 
course be taken to prevent the escape of the 
animals, especially if they are terrestrial ani- 
mals. The animals and their containers are 
set out on the laboratory tables at least a 
half hour before the beginning of the labora- 
tory period in order to quiet them before the 
students arrive. As soon as the students arrive, 
it has been found necessary to caution them 
against disturbing the animals in any way 
until they have received instructions. 

Three or four students can observe the 
animal at the same time if the specimen is 
large enough to be easily seen with the naked 
eve. A re: ading glass may be helpful for the 
smaller specimens or for smaller details, and 
a compound microscope may be necessary 
for tiny organisms. 


If specimens are necessarily few, arrange 
for the students to make their observations in 
small groups at various times during the 
period. 

The study is directed by numerous guiding 
questions on a duplicated ‘work sheet or on a 
page in the laboratory manual. The questions 
are organized under such topic headings as 
size, color, posture, methods of locomotion, 
breathing movements, movements of body 


parts, speed of movements, degree of activity, 
method of feeding, responses to various stim- 
uli, and the like. In some cases, simple ex- 
periments may be performed on responses to 
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touch, light, moisture, temperature, and other 
ecological factors. The questions should be 
suggestive rather than complete in order to 
allow for some original observations by the 
students. 

Quiet, patient watching is needed for best 
results. Occasional gentle handling or prod- 
ding may be necessary at times to stimulate 
the specimens to activity. If there are many 
sections in the course, it would be distinctly 
advantageous to have sets of fresh animals to 
replace the fatigued ones, especially if the 
animals have undergone much prodding or 
necessary handling. 

The amount of time set aside in the labora- 
tory schedule for live study work on a partic- 
ular type of animal may vary from a whole 
period on such an animal as the frog to just 
a few minutes on such an animal as Hydra. 
The amount of time that may be devoted to 
the study of any given organisms may depend 
upon the amount of activity shown by the 
animal, the diversity of activity, the com- 
plexity of organization, and in general the 
number of observations possible on the ani- 
mal. The amount of time also —s upon 
the instructor's objectives in the study. A mere 
quick look at a live animal has very little 
lasting pedagogical value in impressing the 
animal upon the minds of the students. There 
must be some effort expended in the live study 
to aid in retention and to overcome the dead 
aspects of dissection and other purely mor- 
phological study. 

In order to secure serious attention from 
the students, it is necessary to demand that 
all observations be recorded and handed in 
at the close of the laboratory period. To save 
the students’ time in recording the observa- 
tions and the instructor’s time in checking 
the papers later, the report is topically organ- 
ized, and the notations made wherever pos- 
sible in abbreviated sentences or even with 
one or two words. Thus: 

Color:—Dorsal side dull red, ventral side 
paler. 
Size:—Body length 6 inches when re- 
laxed. 
General activity:—Sluggish. Movements 
slow. Animal spends much time lying 
quietly in the corner of the jar. 
It should be made clear to the students that 
this abbreviation of statements does not mean 
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a curtailment of number of observed facts 


but on the contrary allows more time to re- 
cord more facts. Duplicated form sheets could 
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be used to speed up the recording of observa- 
tions and to facilitate checking by the instruc- 
tor. 


Radiation and High School Teaching 


DONALD J. FLUKE, Director 
Duke University Summer Institute in Radiation Biology, Durham, North Carolina 


Radioactivity is becoming a high school 
classroom staple. Geiger counters share bench 
space with microscopes, and fume hoods are 
bright with the yellow and magenta colors 
of the Atomic Age. Both in quality and i 
quantity the quiet innovation 1s paced by a 
program, now in its fifth vear, in which ‘the 
Atomic Energy Commission, The National 
Science Foundation, and over a score of 
universities join in training and equipping 
high school teachers. Several things are 
immediately impressive about the program: 
its present size, the eager acceptance and 
exploitation of its possibilities by teachers, and 
the careful and varied manner in which its 
growth has been guided. 


In terms of size approximately 750 teachers 
have already received from six to eight weeks 
of intensive summer training. Approximately 
400 more are scheduled for this summer. In 
our own institute at Duke University Marine 
Laboratory every participant and visitor is 
caught up by the enthusiasm with which the 
new group ‘of twenty each summer tackles 
the unusual assignment, an enthusiasm which 
continues to come back to us in letters filled 
with clippings, questions, and comments on 
how it works out in the classroom. When a 
high school teacher with vears of experience 
writes back to say, “This fall seemed like 
my first vear te: aching again instead of my 
thirteenth.” we know that we have something 


good going. 


The program began with three summer 
institutes in 1956, one each at Harvard, Duke, 
and the University of New Mexico. Although 
designed primarily for biology teachers, the 
institutes have from the start included teachers 
of physical subjects as well. In succeeding 
vears the program has grown to five and 
then to twelve institutes, and last summer to 
nineteen, including two for college teachers. 
National meetings of institute representatives 


have helped new institutes to build on the 
experience of older ones and to find their 
own special improvements. 

“Radiation Biology” has been the guiding 
title, but in most of the institutes radioactive 
tracer technique has received a more sub- 
stantial effort than has practical study of 
radiation effects. The area of interest may 
not be very logically defined, but it meets the 
test of pragmatism. A high school teacher can 
more easily and safely use P** in- tracer 
quantities than he can a cobalt source or 
X-ray machine capable of damaging living 
things. Work with tracers fits immediately 
into analytic uses. At the same time the 
teacher can talk about atomic reactors, the 
balance between hazards and uses of radia- 
tion, and the whole spectrum of radiation 
biology in relation to policy and to society, 

Fach teacher is provided with a kit of 
equipment for high school use. The kit 
includes scaler-ratemeter with Geiger 
counters capable even of C'' work, an electro- 
scope, a diffusion cloud chamber supplies 
for autor: adiography, and numerous smaller 
items. Of equal importance are supplies of 
radioisotopes sent twice a vear to each insti- 
tute graduate who requests a shipment. 
exempt quantities of nine or ten different 
materials are included, allowing a variety of 
classroom uses. The preparations nade for 
the arrival of these shipments are reflected 
even in the local press. Boxes are opened by 
rubber-gloved hands over paper-covered pans, 
while disciplined crews of student helpers 
hold implements and Geiger probe monitor 
at the ready. The way these teachers organize 
things no student can miss the fact that the 
Atomic Age arrives twice a year in a package 
of little vials. 

What can a high school teacher do with 
ten microcuries of P*? or similar materials? 
Many of the teachers undertake some exer- 
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cises in counting technique first, teaching 
the use of radiation detectors, and also point- 
ing up a beautiful example of the statistical 
nature of measurement. Within the same 
basic context some have devised ingenious 
demonstrations of the inverse square law, an 
unexpectedly popular activity. Then they go 
on to translocation exercises with plants. The 
student, who puts a bean seedling briefly into 

P** solution and then cuts up the plant 
and counts each part before and after drying, 
learns something about movements of dis- 
solved materials inside plants. Demonstrations 
of diffusion and osmosis are high on the 
popularity list. The chemically-minded work 
out solubility products, demonstrating and 
utilizing the ‘tremendous sensitivity of tracer 
methods. Some show [! uptake in thy roid 
or follow red blood cells with Cr°'. 

While it would be much harder to injure 
anyone or anything with 10 microcuries of 
P= than with even small amounts of sulfuric 
acid, mercury, or ether, for example, the 
teachers undertake ex aggerated prec cautions, 
mostly for instructive value. The program is 
not only safe for the high school class, but 
it teaches radiation safety. 

Most of the teachers use plants more often 
than animals, partly because of the greater 
simplicity of handling plants. Radioactivity 
put into a mouse can get out of the cage and 
run around. It might even be eaten by the 
school cat, a kind of inadvertent food chain 
study which most teachers wish to avoid. But 
for those who do undertake animal work, 
partly because of the pedagogical value of 
animals, the nature of the tracer quantities 
of radiation allow many informative exercises 
without harm or trauma to the animals. The 
teacher has available subtle tools which make 
easier the respect for life which must always 
be inherent in good biological teaching. 

How does the radiation institute program 
work out for the high school student? Have 
many been influenced toward basic work 
sooner in preparation for science careers? We 
know that institute-trained teachers have 


turned out science fair winners and have put 
science clubs into better competition with 
other extracurricular attractions. We have had 
college freshmen stop by with greetings from 
a teacher we trained but have vet of course 
to get our first graduate student possibly 
influenced toward quantitative work by the 
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radiation institute program. 


These things show up, but from the van- 
tage point of an institute director most of the 
iceberg is hidden. What we do see is the 
teachers, and what we see of them encourages 
us very much that the ultimate beneficiaries 
are getting everything we could hope and 
more. Status is a currency of the times, and 
our teachers demonstrably go back home 
with some. A high school teacher, who has 
dug hard on basic radiation science all sum- 
mer, has heard a number of radiation research 
scientists, has talked till all hours with his 
colleagues from over the country, and comes 
home with a very tangible set of mysterious 
modern gear, is not quite the same man or 
woman. Unless he lives in a university city 
he is probably the local radiation expert, and 
he knows it. He is ready for the school 
assemblies, PTA meetings, and Lions Club 
talks that can let him get at some of the 
questions that students avd adults will find 
he can discuss. Our participants have origi- 
nated TV series based on their training, have 
served on state advisory boards for radiation, 
have taken prominent part in Civil Defense 
activities, and have even done some commer- 
cial consulting on the side. The high school 
teacher who rides that kind of wave of topi- 
cality, even for just a time, is on a new basis 
in the classroom, a focal point for student 
interest, a galvanic center for student activity. 
For at least one institute director the greatest 
fun of the whole program has been seeing 
the high school teachers go out with a new 
enthusiasm in. their profession, and to have 
the opportunity of helping keep that excite- 
ment glowing. 


Journal of Biology—1960 


The very excellent publication by the stu- 
dents in the Biology Department of the Bronx 
High School of Science is now available as 
the Journal of Biology—1960. It may be 
obtained from the school, 75 West 205th 
Street, New York. Dr. Jerome Metzner is 
chairman of the department, and this latest 
issue is another evidence of what fine work 
high school students can do. Biology teachers 
will be quite interested in reading ‘about the 
research projects which these students have 
carried on. 
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Report on a Florida Science Study Program* 


DORIS TIMPANO 


Jamaica High School, Queens, New York 


This report represents a summary of the 
activities of a group of honor science students 
from Jamaica High School, Queens, New 
York, during the Christmas holidays, De- 
cember, 1959. The program was motivated last 
July when I participated i in a National Science 
Foundation Program for biology teachers at 
the Archbold Biological Station, Lake Placid, 
Florida, under the direction of the American 
Museum of Natural History. While studying 
field biology in the Everglades, I conceived 
the idea of “sharing this unusual and very won- 
derous experience with my students. The 
following program is the result of my deter- 
mined effort to enable our students to have 
similar experiences. 

Thirty-six biology students from our high 
school participated in THE FLORIDA SCI- 
ENCE STUDY PROGRAM. These students 
were selected on the basis of their interest in 
the biological sciences and on their scholar- 
ship. They studied, traveled, and constantly 
observed the wide range of biological phe- 
nomena on their own time and at their own 
expense. The purpose of this program was to 
enrich their biology curriculum through un- 
usual field experiences. The activity - -packed 
program began at Pennsylvania Station in 
New York on December 26 when we departed 
by rail for Daytona Beach, Florida. This eight- 
day study program, entailing over thirty -five 
hundred miles of travel, took us throughout 
the interesting state of Florida and ended on 
January 3 with our return to New York and 
the return to our 

Highlights of the program included: Visits 
to Silver Springs, Cypress (¢ Gardens, and the 
Parrot Jungle; Lecture and trip through a 
pineapple plantation; Botany program at the 
Highlands Hammock State Park; Visit to the 
Archbold Biological Research Station as guests 
of Richard Archbold and discussions with 
scientists working at the station about their re- 
search projects; Everglades orientation and 
lecture programs conducted by the rangers 
and naturalists; Trips through the EF verglades 


classes. 


*The author reports that several civic groups have 
expressed an interest in helping finance this unusual 
field trip during Christmas vacation. 


by catwalk, bus, and boat; University of 
Miami science program conducted by Dr. H. 
Leigh; Orientation program in marine biology 
at the Seaquarium. 

While traveling from one point to another, 
the students experienced the unusual in science 
education. They were members of a new 
kind of school—a Our 
bus was equipped with a microphone over 
which I was able to conduct “class.” We dis- 
cussed what we had seen and what we were 
soon to see. We reviewed recently learned 
ideas and connected them with our school 
work. We refined our methods of observation 
as we were trained how to look for the plants 
and animals we studied. As we traveled down 
Florida’s central 
examples of biological principles in operation. 
Once, our bus stopped while our ranger-guide 
jumped out and attempted to catch an Indigo 
snake for our examination. Students learned, 
first-hand, how quickly a snake will react. We 
lost our snake! 


classroom on wheels. 


scenic route, we observed 


Immediate Accomplishments 


\. Although we were primarily concerned 
with the observation and Collection of 
factual information, in our 
sessions we constantly strived to arrive at 
the larger biological concepts which were 
to be obtained from our experiences. 
Following are some of the many princi- 
ples and concepts enumerated by the 
students during our evaluation sessions. 


classroom 


1. Evolutionary concepts stressed—par- 
ticularly, 
a) survival of the fittest 
b) natural selection 
¢) variations within a given species 
d) mutations and their 
modern evolution 


pl: ice In 


2. Plant and animal adaptations were 
in abundant evidence. 
3. Parasitic, symbiotic, saprophytic and 


host relationships were observed, dis- 


cussed and better understood. 


+. Taxonomy, 
tions, was better 


its purposes and func- 
understood as the 
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students familiarized themselves 

with terminology and the keys to 

plants and animals. 

Applied conservation was illustrated 

by rangers. Their comment, “Take 

only a snapshot, leave only your 
footprint,” was a good lesson in the 
preservation of natural habitats. 

6. Controlled burning of forest areas 

in the Everglades illustrated the 

principles of succession which the 
rangers were trying to prevent. 

Details of the scientific method were 

observed in practice and indelibly 

recorded in the minds of students 
as they watched scientists at their 
work. 

8. The drudgery and the discipline of 
science were stressed. 

9. Students learned why the Ever- 
glades National Park was set aside 
and the need for the preserv ation of 
natural habitats for the maintenance 
of the continuance of some species. 

10. The variety of plant and animal 
life was clearly observed by the 
tremendous abundance of natural 
life found only in Florida where the 
temperate and the sub-tropic zones 
meet and mingle to form a habitat 
unique in the continental United 
States. 

11. Dramatic illustrations of plant trop- 
isms were observed and explained. 


2. Students also gathered information 
about the social, economic, political 
and historical background of Florida 
which will enrich their general 
knowledge. 

These were some of the scientific con- 
cepts that we emphasized. It is very true 
that these students have already learned 
some of these ideas from more traditional 
sources such as textbooks, and academic 
work; however, it 1s equally true that 
they will not soon forget these concepts 
which were so well illustrated before 
their own eyes. To this end, this pro- 
gram was dedicated. 


All of the students participating in the 


program evidenced deep interest in re- 
turning to Florida either with this group 
or with their parents and friends to 
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study and stay in the Everglades for a 
longer period ‘of time. 

The students, in their desire to continue 
learning about the interesting places they 
have visited, are planning to form a 
science club which will enable them to 
continue to build upon the knowl- 
edge they have gained and will enable 
them to teach others what they have 
learned. Some of the students plan to 
learn more about the Florida bird life 
already seen; others plan to delve deeper 
into E ‘verglades ecology. 

Students and teacher-guides alike kept 
records of the program in several ways. 
Some kept journals; others took movies, 
snapshots, and slides. A fine collection 
of color slides which illustrate many 
phases of our science activities is now 
available for showing to interested clubs, 
organizations, and other science pro- 
grams without charge. 

The trip was not completely science. 
Where possible, the students took ad- 
vantage of the opportunity to swim, 
fish, and sunbathe. It is interesting to 
note that even during their leisure mom- 
ents, many students pursued activities of 
a semi-scientific nature. Some chose to 
go deep-sea fishing; others collected 
shells, crabs, coconuts, marine life, and 
other science materials. 


Evaluation 

It is difficult to evaluate a program of 
this nature. The results may not be evi- 
denced for many years. Of this, I can be 
sure, each student, in his own way, will 
remember this program as a highlight in 
his high school learnings and will be in- 
fluenced by it. Field biology has become 
to them an interesting and exciting ex- 
perience. Each participant has already 
evidenced increased maturity and emo- 
tional development as a result of this 
unique experience. He has learned to 
accept adult responsibilities in a new 
situation of living and working together 
toward the goals of learning enrichment. 
This represents preparation for future 
adult living. 


Future Programs 
At present, we are planning similar pro- 
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grams to include science work in the 
Florida Keys in addition to our present 
areas of concentration. Greater partici- 
pation from Florida scientists is antici- 
pated in future programs because of 
their excellent response to our enthusi- 
astic youngsters. Other science groups 
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are evidencing interest in participation 
in the planning and implimentation of 
this program. C ‘ivic groups are being en- 
couraged to provide scholarships for 
future programs to enable deserving 
science students to broaden their science 
horizons. 


Audio-Visual Report 
‘An Experiment in the Use of Films for 
the Inservice Training of High School Chem- 
istry Teachers,” is a report of 18 pages now 
available from Samuel Schenberg, Director 
of Science, Board of Education, City of New 
York. 


Conservation Publication 
A recent publication, “Snow Surveys and 
Water Supply Forecasts,” is available from 
The Soil Conservation Society of America, 
838 Fifth Avenue, Des Moines 14, Iowa, for 
$0.50 per copy. 


New Bibliography 
“Suggested Science Books for the Pupil and 
Teacher,” a new publication of the College of 
Education, State University of Iowa, lowa 
City, Iowa, is now available from the Exten- 
sion Division at ten cents per copy. F'specially 
useful for teachers of K-9. 


Slippery Skins of Germs 


The slippery skins of germs—key factors 
in the body’s defense against disease—are be- 
gining to give up their secrets. Chemical 
studies have established a relationship between 
the chemical structures of these “skins, 
known as poly saccharides, and the body’s 
ability to produce germ-fighting antibodies, 
reported Dr. Paul Rebers, assistant professor 
of immuno-chemistry at the Rutgers Institute 
of Microbiology. Of the more than 70 dif- 
ferent polysacchar ides associated with the 
pneumonia germ, the chemist has determined 
the chemical structure of one. The structure 
of only two others has as yet been deter- 
mined. The amount of antibodies produced 


to fight a germ depends on the type of sugar 
molecules and how they link together in the 
poly saccharide. 

“Certain proteins in the blood stream of 
disease-immune animals, called antibodies, are 
able to combine specifically with the disease- 
causing bacteria, often by means of the sur- 
face polysaccharides and sometimes through 
proteins,” the biochemist explained. “This 
combination is an important step in the body’s 
defense system. The nature of this combina- 
tion is highly specific depending upon the 
strain of bacteria, which in turn is related to 
the chemical structure of its surface.” 


Chemical Trap 


\ chemical trap that captures an important 
vitamin in corn, making it nutritionally un- 
available, has been detected in research re- 
ported by a chemist of the Unired States 
Department of Agriculture. 

The existence of the trap—which holds the 
niacin, a B-vitamin, at 1,000 times the con- 
centration at which it occurs in whole corn 
—was confirmed in rat feeding tests, described 
by Donald D. Christianson of the U.S. D. A. 
Northern Utilization Research and Develop- 
ment Division, Peoria, Ill A better under- 
standing of the relation between high-corn 
diets and pellagra, a niacin deficiency disease 
which attacks the nervous and digestive sys- 
tems is expected from the studies, he said. 

[he problem of the poor nutritional utiliza- 
tion of niacin in corn has been recognized for 
many years, and it was previously pce 
that the niacin of corn was chemic ally bound 
in a manner that made it unusable by animals. 
Interestingly, Dr. Christianson said, in coun- 
tries where tortillas are a common food, there 
is less pellagra than in other high-corn con- 
suming areas. Alkaline treatment of corn 
during tortilla manufacture may liberate the 
niacin, he stated. 
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Nominations for 1961 Officers 


NATIONAL ASSOCIATION OF 
BIOLOGY TEACHERS 


In accordance with the constitutional pro- 
vision on elections, a Nominating Committee 
was appointed by President Howard Weaver. 
Members were: Paul  Klinge, Chairman; 
Frances Gourley, Brother Charles, Richard 
Weaver, and Irving Keene. Their nominations 
are presented below. Ballors will be mailed 
shortly 


A new feature of this year’s election will 
be the election of Regional Directors. Their 
duties will be to represent their regions on 
the Board of Directors, to promote regional 
activities, and to initiate teacher award pro- 
grams. ‘Their biographical backgrounds will 
be carried in the December issue. 

Officer duties, briefly, are: President-Elect, 
prepare for presidential duties and arrange 
AAAS meeting; First Vice-President, sub- 
stitute for President and arrange AIBS meet- 
ing; Second Vice-President, substitute for 
First Vice-President and promote affiliate 
memberships; Third Vice-President, substitute 
for Second Vice-President and in charge of 
membership promotion, Secretary- Treasurer, 
keep records, disburse and receive funds, and 
receive membership dues; and Recording 
Secretary, keep official Board minutes and 
have stationery printed. 


Candidate for President-Elect 
Muriel Beuschlein 
Present Position: Associ- 
ate Professor of  Bi- 
ology, Chicago Teach- 
ers College, Chicago, 
Illinois. 


Degrees: B. E.., Chicago 
Teachers College. M.S., 
Northwestern Universi- 
ty. Finishing Ph.D., 
June, 1961, North- 
western University. 


Experience: Science 
teacher in junior high 
school for 7 years. 


Film advisory committees, AIBS) and_ Indiana 
University. Coordinator for program of teaching 
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societies, AAAS, 1959. Coordinator, 4 in-service 
courses, Chicago Teachers College and Chicago 
Academy of Science. 


NABT Activities: Managing Editor, ABT, since 1951. 
Chairman, Illinois Conservation Committee, Chi- 
cago Membership Committee, Constitution Revi- 
sion Committee, Policies Committee. Member, Liai- 
son Committee and Affiliation Committee. 


Organization Membership and Activities: Fellow, 
AAAS. Member, NARST, CASMT, NSTA, CESI, 
and CEA. Panelist, National Science Foundation. 
Secretary, Sigma Delta Epsilon. 


Publications: Articles in ABT, CASMT, and other 
professional journals. Booklets: “Free and Inexpen- 
sive Materials for Conservation and Resource Use 
Education,” Interstate Printers, 1958; “Free and 
Inexpensive Materials for Science Education,” Chi- 
cago Schools Journal, 1959. Co-author: “Things to 
Do in Science and Conservation,” Interstate Print- 
ers, 1960. Educational author of films and filmstrips. 


Candidate for President-Elect 
Frances M. Gourley 


Present Position: Biology 
teacher, LaPorte High 
School, LaPorte, Indi- 
ana. Biology instructor, 
Purdue University Ex- 
tension Center, Michi- 
gan City, Indiana. 


Degrees: B.S. and MS., 
University of Illinois. 


Experience: High school 
teacher in Illinois and 
Indiana for 25 years. 
Biology instructor, 
Purdue University Ex- 

tension Center, 5 years. Senior Counselor, High 

School Science Student Institute, Indiana Universi- 

ty, 1959-1960. President, Biology Section, Indiana 

State Teachers Association, 1957-1960. President, 

Biology Section, Central Association of Science 

and Mathematics Teachers 1950-1951. 


NABT Activities: National Membership Chairman, 
1947-1951. Member, Executive Board. Editor, News 
and Views of NABT, 1958-1960. 


Organization Membership and Activities: Member, 
NABT, CASMT, AAAS, AIBS, ISTA, Delta 
Kappa Gamma, Indiana Audubon Society, Indiana 
Academy of Science. President, Conservation Sec- 
tion, CASMT, 1958-1959. Member, Executive Board, 
CASMT. 
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Candidate for First Vice-President 


Clarence J. Goodnight 

Present Position: Profes- 
sor of Zoology, De- 
partment of Biological 
Sciences, Purdue Uni- 
versity, West Lafay- 
ette, Indiana. 

Degrees: B.S., M.A., 
Ph.D., University of 
Illinois. 

Experience: Teaching and 
research assistant. Uni- 
versity of Illinois. In- 
structor Biology, 
Brooklyn College, Uni- 
versity of Illinois, Jersey City State Teachers Col- 
lege. Research associate, American Museum of 
Natural History, New York. Co-director NSF 
Summer Institute for High School Biology ‘Teach- 
ers, New Mexico Highlands University. Director, 
NSF Summer Institute for Biology Teachers, Pur- 
due University. Research at Cold Spring Harbor, 
New York, and Friday Harbor Marine Station, 
State University of Washington. Co-ordinator of 
teaching activities in Department of Biological 
Sciences, Purdue Univ ersity. 

NABT Activities: Organized symposium on teaching 
of invertebrate zoology for AIBS meetings at 
Stillwater, Oklahoma. 

Organization Membership and Activities: Member, 
Sigma Xi, Phi Beta Kappa, Indiana Academy of 
Sciences, Society of Systematic Zoology, Ecological 
Society of America, Society of Zoologists, Society 
for the Study of Evolution, Nature Conservancy, 
American Microscopical Society, American Society 
of Limnology and Oceanography, Association of 
Midwest Biology Teachers, NSTA. Fellow, AAAS. 

Publications: Author of numerous articles in various 
scientific journals. Author of article and book re- 
views for American Biology Teacher. Co-author, 
zoology text and laboratory manual. Co-author 
with Paul Klinge and R. R. Armacost of high 
school biology text (in press). Co-author of col- 
lege biology text (in press) with R. R. Armacost 
and M. L. ¢ soodnight. 


Candidate for First Vice-President 
Stanley B. Mulaik 


Present Position: Associ- 
ate Professor of Zoolo- 
gy, University of Utah, 
Salt Lake City. 


Degrees: BS. State 
Teachers Colle, 
Pennsylvania. M:.S., 


Cornell University. 
Ph.D., University of 
Utah. 
Experience: Grade school 
and high school teach- 
er Pennsylvania. 
Consultant, instructor, 
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and director for nature study in camps in Penn- 
sylvania, New Hampshire, and Texas. National staff 
of Girl Scouts as nature study director. Consulting 
specialist, Dugway Ecological Laboratory. Associ- 
ate Director, NSF Summer Institute, University of 
Utah. Research grants (NSF). 


NABT Activities: Consultant, NABT North Central 
States Biology ‘Teachers Conference, 1955. State 
membership chairman, Utah. Member, Conserva- 


tion Committee. 


Organization Membership and Activities: President, 
South Texas Science Veachers Association. Editor, 
Newsletter, ANSS. Vice-President, ‘Conservation 
Education Association. Member, NARST, Sigma 
Xi, Utah Academy of Science, Wilderness Society, 
Soil Conservation Society of America, State Gen- 
eral Science Curriculum Committee, NSTA, State 
Conservation Education Council, Biolagical Society 
of Washington, Entomology Society of Washing- 
ton, AAUP, Nature Conservancy, Society of Sys- 
tematic Zoologists. Kellow, AAAS, Academy 
of Science. Member, Natural Resources Council 


of America. Past President, Western Section. 
ANSS. President, ANSS, Utah Nature = Srudy 
Society. 


Publications: 35 papers in zoology. 


Candidate for Second Vice-President 
Sister Hilaire 
Present Position: Chair- 
man and Professor of 
Biology, Rosary Col- 
lege, River Forest, Ili- 


Degrees: A.B., M.A., and 
Ph.D., University — of 
Illinois. 


Experience: 39 years of 
teaching at college 
level. Professor of Bi- 
ology, College of New 
Rochelle, New Ro- 
chelle, New York. 

Participant, School and College Workshop, Uni- 

versity of Chicago. Participant, Summer Institute 


for Teachers of College Botany, Cornell Univer- 
sity. 
NABT Activities: Participant, North Central States 
Teachers. Member, Illi- 
Chairman, 


Conference for Biology 


nois State Membership Committee. 


Catholic Membership Committee. 


Publications: Microthyriaceae, Mycologia and Uni- 


versity of Illinois Monograph series. Effects of 
Water Source on Toxicity of Mercurial Poisons, 


Journal ot Heredity, 1951. 
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Candidate for Second Vice-President 
Brother G. Nicholas, F.S.C. 


Present Position: Re- 
search Associate, De- 
partment of Biology, 
Notre Dame Univer- 
sity, Notre Dame, Indi- 
ana. Instructor, Holy 
Cross School of Nurs- 
ing, South Bend, Indi- 
ana. 

Degrees: B.S., Catholic 
University. M.S., Uni- 
versity of Pittsburgh. 
Ph.D., University of 
Notre Dame. 


Experience: Biology Teacher. LaSalle High School, 
Cumberland, Maryland. Directed excavations, Cum- 
berland Bone Cave. 

NABT Activities: Member, Cooperative Committee 
of AAAS, Membership Committee. Chairman, 
State Membership Committee. Assistant editor, 
ABI. 

Organization Membership and Activities: President, 

National Speleological Society. Fellow, AAAS. 
Member, Counci! of AAAS, New York \cademy 
of Sciences, Pennsylvania Academy of Science, So- 
ciety of Systematic Zoologists, Society of Mam- 
malogy, Phi Beta Kappa, Sigma Xi, Alpha Epsi- 
lon Delta, Teacher Preparation Committee of 
BSCS, AIBS. 
Publications: Checklist of Macroscopic Troglobitic 
Organisms of the United States, American Mid- 
land Naturalist, July, 1960. Articles in ABT, Science, 
Scientific Monthly, Scientific American, Proceed- 
ings of the Pennsylvania Academy of Science. 


Candidate for Third Vice-President 
Robert L. 


Smith 


Present Position: Chair- 
man, Biology Depart- 


ment, DeKalb High 
School, DeKalb, Illi- 
nois. 


Degrees: B.E.. Illinois 
Strate Normal Univer- 
sity, M.A. (zoology), 
University of Michi- 
gan. 

Experience: State chair- 
man, Illinois Junior 
Academy of Science, 
1949-51. Elementary 

science consultant, Illinois Department of Public 

Instruction. Participant, Darwin Centennial Cele- 

bration, University of Chicago. 


NABT Activities: State and Regional Chairman, Con- 
servation Project. National Membership Chairman 
since 1955. Participant, North Central Conference 
on Biology Teaching. 


Organization Membership and Activities: Member, 
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ANSS, NSTA, Illinois Junior Academy of Science, 
Northern Illinois Association of Biology Teachers. 


Publications: Contributing author, NABT Conserva- 


tion Handbook. Article on biology clubs in ABT. 


Candidate for Secretary-Treasurer 


Herman C. Kranzer 


Present Position: Asso- 
ciate Professor of Ele- 
mentary Education, 
Teachers College, 
Temple University, 
Philadelphia, Pennsyl- 
vania. 

Degrees: B.S., (forestry), 
M.A., (education), 
University of Michi- 
gan; Ed.D., U.C.L.A. 

Experience: Taught sci- 
ence and conservation, 
Work-Learn Camp for 
Older Youth, Michigan; Teacher-counselor, Clear 
Lake Camp, Battle Creek Schools. Outdoor Educa- 
tion Director, Culver City, California. Director, 
Conservation Workshop, West Chester State Col- 
lege, Pennsylvania. NDEA lecturer in elementary 
science. Director, Conservation Education Labora- 
tory for Teachers, Pennsylvania State University. 
Assistant Professor of Science Education, Pennsyl- 
vania State University. 

NABT Activities: Secretary-Treasurer, 1960. 

Organization Membership and Activities: Member, 
NSTA, Pennsylvania Science Teachers Association, 
Conservation Education Association, Phi Delta 
Kappa. Board of Directors, Pennsylvania Forestry 
Association. NSTA Teaching Materials Review 
Committee. 

Publications: Education in the Out-of-Doors, Penn- 
sylvania School Study Council. Bulletin of the 
Michigan Secondary School Association. A Com- 
munity School Work-Learn Camp, Michigan De- 
partment of Public Instruction. Article in Metro- 
politan Detroit Science Review. 


Candidate for Recording Secretary 


Frances L. Behnke 

Degrees: B.S., M.A., Uni- 
versity of Arkansas. 
Ph.D., Teachers Col- 
lege, Columbia Univer- 


sity. 
Experience: Science 
teacher, Little Rock, 


Arkansas, and Atlanta, 
Georgia. Faculty, Barn- 
ard College and Hunter 
College. John Hay 
Whitney Fellow, Col- 
umbia University. 
Member, Science Man- 
power Project. Consultant, Thomas Alva Edison 
Foundation. 
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NABT  Acetivities: State chairman, Conservation 
Project. Local chairman, AAAS meetings. Mem- 
ber, Local Arrangements Committee, AAAS meet- 
ings, 1956. Participant, North Central Conference 
for Biology Teachers. 

Organization Membership and 
President, lota Sigma Pi. 
Academy of Science. 


Activities: Vice- 
Member, AIBS, Georgia 


Candidate for Recording Secretary 


Aud rey E. 


Pressler 


Present Position: Biology 
Teacher, Frederick 
High School, Fred- 
erick, Maryland. 

Degrees: A.B., Hood Col- 
lege. Candidate for 
\LS., University of 
Michigan. 


if 
wa 


Experience: High school 
biology teacher for 
many years. Partici- 
pant, NSF Summer In- 
stitute for teachers of 


High School Biology, 


THe AMERICAN BIoLocy 


TEACHER November, 1960 
Indiana University; Writing Conference for Source- 
Awarded NSF 
NSTA 


book, Michigan State University. 
fellowship for University of 


STAR program winner, 


Michigan. 


NABT Activities: Strate Membership Chairman, Mary- 
land. Member, Conservation Committee. 
AAAS meetings, 1958. 


Local 
chairman, 


Organization Membership and Activities: Member, 
NEA, NSTA. Reviewer, AIBS Film Series, Mem- 
ber, Welfare and Nominating Committees, Mary- 
land State Teachers Association. Treasurer and 

‘Teachers Asso- 

Member of Board of 


Maryland Biology Teachers Association, 


Vice-President, Maryland Science 


ciation. Secretary and 
rustees, 
Member of Executive Committee and Chairman 
of Teacher Welfare Committee, Frederick County 
Teacher’s Association. 


Corresponding Secretary, 


Frederick County Science ‘Teachers Association. 


Past President, Junior Woman’s Club and Fred- 


erick Hood Club. 


Publications: Article in The Science Teacher. One of 
authors, Laboratory and Field Studies in Biology. 


Book Reviews 


THe Founpations or Mopern 
Series, Carl P. Swanson, 114 pp., $1.50, Pren- 
tice-Hall, Inc., Englewood Cliffs, New Jersey, 
1960. 
An auspicious begining for a series which 
should be on every biology teacher’s bookshelf. 
Well illustrated, this slender paper-backed volume 
is written in an easy, readable, but information- 
packed style. The author includes in this effort 
to present the latest in cytology, something of the 
history of the cell cx ncept, exceptions to its gen- 
eralities, tools and techniques, structure and me- 
tabolism, mitosis and meiosis, reproduction in 
plants and animals, embryology, and cell death. 
The DNA concept is thoroughly taken up, and 
the role the cell plays within the history of the 
organism is an outstanding feature. There is no 
undue emphasis on structure, but whenever it is 
taken up it is tied to metabolism. The treatment 
of cell growth incorporates much of the new 
concepts of embryology. Heartily and enthusi- 
astically recommended. 


P.K. 


Genetics Notes, Fourth Edition, James F. Crow, 
149 pp., Burgess Publishing Company, Minne- 
apolis, Minnesota, 1960. 

This is a spiral- bound book by a distinguished 
geneticist which is precisely w hat its title ‘implies 
—notes for a genetics course. The right hand pages 
are consistently blank for right- hand writers who 


want to take further notes. The book is engag- 
ingly and simply written—a fine c: upsule summary 
of the major genetic concepts. Fach chapter ends 
with excellent problems. The book progresses 
rapidly from Mendelian laws, and within nine 
chapters is into biochemical genetics and ends 
with material on the origin of life. Recommended 
for those teachers whose genetics courses were 
sometime ago as well as the neophyte who ts just 
beginning. 
P.K. 


PeACHERS: CURRICULUM PRo- 
Kansas TEPS Conference, 453 

National Education Association of the 

United States, Washington, D. C., 1959. 


THe Epucation 
GRAMS, 


$3.50, 


This is the next conference report in the series 
begun at Bowling Green, Ohio. As the title indi- 
cates, the primary emphasis is on teacher prepar- 
ation rather than certification. The NABT was 
represented in this conference although no elabo- 
rate emphasis is made on science teacher prep- 
aration. In large the Garrett report, 
prepared under the auspices of the Cooperative 
Committee of the AAAS, is the basis for the rec- 
ommendations for science teachers. The intro- 


measure, 


duction is an excellent summary of the details. 
Individual college programs for teacher prepara- 
tion are summarized. Any one interested in this 
area will have this volume available. 


P.K. 
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Tue SEAHORSE AND Its Rexartives, Gilbert Whit- 
ley, Joyce Allan, 84 pp., $6.00, Charles T. Bran- 
ford Company, Boston, Massachusetts, 1958. 

A delightful, little Australian book on seahorses 
and their relatives. There are numerous illustra- 
tions. Anatomy, habits, classification, and_ their 
very interesting and unusual sex life are told in an 
interesting style. One chapter on culturing the 
fish should be of particular interest to teachers. 


P.K 


Goop Heravru, Benjamin F. Miller and Zelma 
Miller, 546 pp., $6.00, W. B. Saunders 
Company, Philadelphia, Pa., 1960. 


A very good high school and freshman 
college text directed to those areas of study 
which rightfully belong to health education. 
The authors have made a direct approach to 
the problems of maintaining good health, thus 
avoiding any negative, moral, or morbid at- 
titudes. 

Use of this book would eliminate the com- 
mon pri actice of many teachers and texts to 
make the course one of phy siology and anato- 
my. Certainly the use of this book would be 
more meaningful following a good course 
in biology, however, the presentation is such 
that this is not imperative. The subject mat- 
ter is such as to make the student aware of 
his responsibility for public health as well 
is for himself. 

Virgil Heniser 
Howe High School 
Indianapolis, Indiana 


MepicinaL PLaNts or THE Arw Zones, 

Unrsco, 96 pp., $3.00, Columbia University 
New York, 1960. 

This booklet, Part XIII in the UNESCO 
Arid Zone research series, considers the botan- 
ical and pharmacological aspects of a number 
of higher plants of the more arid regions of 
the world. Particular attention is also given 
to the commercial possibilities. An extensive 
bibliography is included. 


Press, 


MATERIALS—PREPARATION AND Ex- 
HIBITION FOR THE CLAssroomt, GorDon G. 
Pond, vi + 132 p., $2.75, Wm. C. Brown 


SCIENCI 


Co.., Dubuque, lowa, 1959. 


The biology teacher’s desk is the frequent 
repository for animals, plants, rocks, and an 
almost infinite array of objects brought by 
“show the teacher. 


students to Most teachers 
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are happy to have students express their inter- 
est by bringing in these specimens and use 
them to teach the student something about 
science. One of the best ways to encourage 
this kind of activity is to have the student 
prepare their specimens for display to other 
students. Pond’s little book contains informa- 
tion about how to prepare these displays and 
the more formal exhibits used for teaching 
purposes. Information is included on the prep- 
aration of labels and setting of displays of 
materials in anthropology, geology, paleon- 
tology, zoology , and botany. Illustrated direc- 
tions are given for making models, plaster 
casts, plastic embedded specimens, study skins, 
herbarium specimens, and many other kinds of 
preparations. A short section on the presenta- 
tion of projects for science fairs is included. 
This book is set up for use as a text by the 
inclusion of perforated quiz sheets at the end 
of each chapter. Its primary value, however, 
is as a reference source rather than as a text- 
book. 
John M. Hamilton 
Park College 
Parkville, Missouri 


Tue Witp Maniacs or Missourt, Charles 
W. Schwartz and Elizabeth R. Schwartz, 
xvi + 341 p., $5.95, University of Missouri 
Press, Columbia, Missouri. 1959. 

The Missouri Conservation Commission has 
been fortunate for many years to have the 
services of Charles and Elizabeth Schwartz. 
The former is an artist with the knack of 
capturing his subjects with his pen so that 
they look alive, yet clearly illustrate tax- 
onomic details. Together, the Schwartzes have 
produced exceptional wildlife films, books, and 
articles. 

This book contains fifty-seven full page 
plates, each devoted to a single species. Most 
of these plates include drawings of the animals 
in their natural environment; dorsal, ventral, 
and lateral views of the skulls, feet, and 
other taxonomic details. In addition, one or 
more figures is to be found on each page of 
text. These show the distribution in North 
America, ecological characteristics, tracks, and 
other aspects of the life of the mammals dis- 
cussed. The text, written for the non-specialist, 
contains a wealth of useful information pre- 
sented in a delightful manner. In addition to 
descriptions of the animals, there are discus- 
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sions of the habits, homes, foods, and economic 
control and importance of each of the major 
species described. 

Because of the diversity of habitats pro- 
vided by the state, The ‘Wild Mammals of 
Missouri includes most of the mammals found 
in Central United States and is useful over 
a much wider area than the title implies. 
The price is unusually low for a book as well 
illustrated as this one. 

John M. Hamilton 
Park College 
Parkville, Missouri 


A Laporatory For Lire SCIENCE, 
Herbert Drapkin, iii + 129 p., $2.40; N-P 
Publications, Palo Alto, California, 1959. 
This is a manual for a one-semester course 

in biology for non-science majors. Much of 

the work is on living or freshly killed organ- 
isms, and many of the exercises involve simple 
experiments by students working in groups. 

The directions are clearly written, and they 

should contribute to the learning process of 

the student. Numerous optional experiments 
are suggested. Except for an exercise on 

Protozoa, the work is limited to vertebrates 

and higher plants. Four of the exercises are 

on systems of the fetal pig. There are no 
exercises on embryology or ecology. 

John M. Hamilton 

Park College 

Parkville, Missouri 


Warp Wuippce’s Fresu-Warter Biotocy, 
2nd ed., W. T. Edmondson, Fd., xx + 
1248 p., $34.50, John Wiley & Sons, New 
York, 1959. 

Ward and Whipple’s Fresh Water Biology 
played such an important role in turning my 
interests to biological science that it seems 
appropriate that I abandon tradition and 
review the new edition in the first person. 
One can hardly speak of an old friend in the 
impersonal way that one is expected to write 
book reviews. 

In the late twenties, When I was in high 
school, my teacher had a shelf of books in 
his classroom which he encouraged students 
to read during the noon hour and after school. 
I remember just two of these: Slosson’s Crea- 
tive Chemistry and Ward and Whipple’s 
Fresh Water Biology. | used to thumb through 
the latter endlessly, wondering at the diversity 
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of animals to be found in ponds and streams 
and learning that it was possible to find the 
names of these creatures and something about 
their habits. I was determined that someday 
I would own a copy of that book. It was 
several years before I did, but for twenty-five 
vears | ‘have been reaching for my copy first 
when trying to identify. a strange animal, 
knowing that the answer I would find would 
be out of date, but this book alw avs seemed 

be the logical place to start. Certainly it 
Was an important factor in starting me on the 
road toward becoming a biologist. I think that 
this is a good example of something that we 
teachers tend to forget—that the right book 
placed in the hands of a student at the right 
tine may do more to stimulate him than 
our most brilliant class presentation or our 
most carefully prepared laboratory exercise. 

The total format of the new Fresh Water 
Biology is similar at first glance to the old, 
but is, at last, brought up to date. It is still 
essentially a book of illustrated keys, with 
introductory material for each group to enable 
the nonspecialist to make a tentative identi- 
fication of his specimen. W. T. Edmondson 
has made wise decisions in the changes that 
were made in the second edition of this work. 
The internal parasites, H. B. Ward’s specialty, 
have been omitted since they are not truly 
aquatic except for brief free-swimmiu 1g stages. 
The aquatic vertebrates have been excluded 
since there are other books in which they 
are covered much more completely than could 
be done in a work of this size. The spiders 
associated with the water are also excluded. 
On the other hand, the bacteria and the 
vascular plants have a much more complete 
coverage than in the first edition. The bryo- 
phytes, tardigrades, and polychaets which 
were not included in the first edition are 
treated here. 

Fach chapter is devoted to a major tax- 
onomic group and is treated by a specialist. 
The authors include such well known biol- 
ogists as F. K. Sparrow (F ungi), L. F. Noland 
(Ciliophora), L. H. Hyman (Coelenterata 
and part of the furbellaria), H. B. Hunger- 
ford (Hemiptera), H. S. Conard (B ryophyta), 
and many others. Two workers W. R. Coe 
(Nemertea) and J. P. Moore (Hirudinea), 
have revised the sections they wrote for the 
original edition published in 1918. 
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son’s chapter on the rotifers should make it 
possible for a student to identify many of the 
specimens he encounters of this difficult 
group. As in the old edition, the figures which 
accompany the keys are a great help i in iden- 
tification. 
| am sure that most fresh-water biologists 
join me in welcoming this new edition of an 
old friend, It is unfortunate that the publishers 
found it necessary to set the price so high, 
for this will keep the new Ward and W hipple 
from the shelves of many biology teachers 
where its presence might stimulate students 
to choose biology as their field of study. 
John M. Hamilton 
Park College 
Parkville, Missouri 


Dr. Carros J. Fintay, Bookier ON SANITATION 
Hisrory, 140 pp., Ministry of Health and Hos- 
pital’s Assistance, Havana, Cuba, 1959. 

An addition to the library on the history of 
science. Published on the occasion of Dr. Finlay’ S 
nomination to the Hall of Fame, all the pertinent 
documents concerning his life and his scientific 
discoveries are compiled here. 


P.K. 


HuMAN DeveLcopment, Phyllis C. Martin, 
Elizabeth Lee Vincent, William A. Osburn, 
5+1 pp., $6.50, Ronald Press Company, New 
York 10, 1960. 

[his is a most unusual book for elementary 
college courses in human anatomy and phys- 
Written with strong overtones of 
psychology, embryology, and developmental 
anatomy, the treatment of this traditional 
course should be considerably enlivened by 
the use of this book as a text. When psycho- 
logical ideas are presented, it is done with 
direct reference to the human body, anatom- 
ically and/or physiologically. Each body 
system also includes some embryological 
development. It seems, all in all, a most appro- 
priate text for the age level of students 
normally in college classes. 

Written in quite a readable style, the authors 
are to be congratulated for packing into each 
chapter a w ealth of information presented in 
a way students will enjoy reading about. 


5 
iology. 


Chapter end material includes a selected list 
of appropriate films. 

The chapter on skin was most fascinating 
With information seldom found in this type 
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of text. But to the biologist, it will be a pleasure 
to find man described continually in reference 
to his place in the biotic and physical world. 
A listing of chapter headings may give a false 
impression that this is just another anatomy 
and physiology text. But a reading will con- 
vince the teacher that this is truly a text to 
consider. 


P. K. 


Operation New York, Ustnc THE NATURAL 
ENVIRONMENT OF THE Crtry As A Curricu- 
LuM Resource, 117 pp., $1.00, Board of 
Education of the City of New York, 1960. 
One of the most unusual little volumes to 

cross this editor’s desk. Even the way it was 

written has a flair not found in most books. 

This is the result of a curriculum study 

carried out by persons with a variety of back- 
grounds and then tested. The result is not 
the usual report, but it is a resource book on 
how to use an urban environment for biologi- 
cal education. It is truly a unique volume. 
Although it is tailored for the New York 

City area, other urban biology teachers can 

learn a great deal from this. It starts with a 

study of the stone in the school building it- 

self, going on to gutters, drainpipes, etc. Soon 

the biological environment is discussed. A 

variety of ecological situations are described, 
and soon the richness of the biological com- 
munities in an area such as New York City 
is unfolded in amazing detail. Then the 
changes which occur during the year are 
noted. The booklet concludes with a descrip- 
tive listing of the main areas of New York 
and its rich variety of teaching resources. 

Urban biology teachers will do well to ex- 

amine this book. PLK. 


Foss. PLANTs or INpIANA, Report of Progress 
No. 14, James E. Canright, 45 pp., $.75, 
Indiana Department of Conservation, Geo- 
logical Survey, Bloomington, Indiana, 1959. 


An illustrated booklet for biologists inter- 
ested in the fossil remains of biological speci- 
mens. There is an introduction of geological 
background, types of fossils, and maps of 
fossil bed locations. Emphasis is on the coal- 
forming plants. The booklet concludes with 
a phy logenetic listing of the fossil plants and 
illustrations. A handy reference. 


P. K. 
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HANDS — most active in distribution of INFECTION! For the manage- 
ment and handling of specimen containers requiring a label, use a 
““no-lick’’ TIME Tape or TIME Specimen Collection Label for service, a 


new advancement specified in the ‘‘Guide to Laboratory Safety’’. 


TO 
crosS- 
INFECTIONS 


Every dressing, every collection of 
specimen, blood, sputum, etc. requires 
hand service. Eliminate contact by 
using the satin finish, vinyl coated 
TIME Tape or Label. 


A qualified consultant will teach you 
the effective TIME procedure. It is 
your first step to a safer laboratory. 
Write today to Dept. FH. 


* In April 1960 issue of Lab World. 


\ PROFESSIONAL TAPE CO., INC. 
355 BURLINGTON AVE. © RIVERSIDE, ILL. 
Hickory 7-7800 
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BaRRON’S SUMMER GutipE, M. 
Reinhold, 148 pp., $1.50, Barron’s Educa- 
tional Series, Inc., Great Neck, New York, 
1960. 

A very handy paper-back for school coun- 
selors and parents. Opportunities are listed for 
useful summer activities for youngsters 14-18. 
Liberally illustrated, the topics covered are 
travel, domestic and foreign, camps, wilder- 
ness trips, work camps, summer jobs, study, 
and a useful appendix listing many opportun- 
ities by geographic region. A host of useful 
tips for teenagers in obtaining these activities. 


P. K. 


VerTEBRATE Dissection, Warren F. Walker, 
Jr, 340° pp., B. Saunders Company, 
Philadelphia, Pennsylvania, 1960. 

This is a laboratory manual for the study 
of comparative anatomy. The drawings are 
good, and there is a very informative appendix 
on preservation of animal specimens. Elaborate 
dissection instructions are a fine feature. 


P. 


ANATOMY STUDY CARDS 


Completely illustrating the human body - 
skeleton, muscles and muscle insertions 


SET | offers thorough coverage of the Skeleton, Muscles and 
Muscle Insertions. Over 100 anatomical illustrations scientifically 
orgonized on 21 lominated cords. Already in wide use os oa 
study cid and refresher, SET | has been recommended for 
adoption by many Anotomy, Art, Nursing, Biology, Pre-Med and 
Phys. Ed. instructors. Examination cords are avoilable for inter- 
ested foculty members. 


Over 90 illustrations of (4) vertebrates 
on 21 Double-Faced, pocket-size cards 


SET 3 covers the COMPARATIVE anatomical structure of four 
vertebrates: The Cat, Frog, Shark and Necturus. Over 90 black 
ond white illustrations on 21 laminated cards. Each of the four 
vertebrates is treated seporately in full anatomical detail includ- 
ing appropriate nomenclature throughout. Organized os a handy, 
ouvthoritotive reference ond study for students ond teachers 


CARD SIZE 21/2’ x 


LIST PRICE — $2.50 


Student Merchandise, Inc. 350 Fifth Ave., 


NEW YORK. N.Y. 


To Serve 


The Busy Biologist 
The Cooperative Advertiser 


Recognizing the pressure of your duties and 
knowing your interest in the products that our 
advertisers have to offer in the field of biology, 
you need only put checks on the squares below, 
sign the coupon and mail it to Muriel Beuschlein, 
6431 S. Richmond St., Chicago 29, Illinois. 


December, 1960 


American Optical brochure 
Armstrong Associates brochure 
Barnes and Noble literature 
Bausch and Lomb catalog D-1079 
Biological Research catalog 
Carolina Biological catalog 
Connecticut Valley catalog 
Contemporary Films literature 


Denoyer-Geppert 
Difeo Laboratories 


circular S31 
literature 


Doubleday literature 
Edmund Scientific catalog AX 
Elgeet Optical literature 
General Biological catalog #62 
Graf-Apsco catalog 
Harvard Apparatus literature 
D. C. Heath literature 
Henry Holt literature 
Charles Lane literature 
National Biological catalog 
A. J. Nystrom and Co. NDEA catalog 
Professional Tape literature 


W. B. Saunders 
Sheldon Equipment 


literature 
information 


Student Merchandise literature 
Swift Instruments literature 
Triarch Products catalog 11a 
Unitron catalog 


D. Van Nostrand 
Visual Sciences 


Ward’s Natural Science 


Welch Scientific 


(Please Print} 


Name 


Position 


School Name 


School Address______ 


City 


literature 

free folder 
catalog 608-AB 
catalog 


| 
‘ 


A BRILLIANT FILM. . . Triarch Products 
JOURNEY 


INTO SPRING Fine Microscope Shes for 


Discriminating Biologists 


The coming of spring to 
the English countryside, A 
detailed observation of 
animal, pond and plant More than 1,000,000 Triarch Slides 
life; in exquisite color that have been sold to over 1200 Colleges 


the fascinati 
lies hehind and Universities throughout the world. 


English country scene. Ask them for an appraisal! 
16mm Sound 
® Rental: $10 
® Sale: $250 

Send For Our Latest For current Catalog No. Ila 


Catalog of Outstanding Films. . 
write TO: 


GEO. H. CONANT 
267 W. 25 St., Dept. ABT, N. Y. 1 ORegon 5-7220 


Midwest Office Ripon, Wisconsin 
614 Davis St., Evanston, Ill. DAvis 8-241] 


WE SPECIALIZE | 


IN DEPENDABLE AND EXTENSIVE ‘a 
SETS OF LIVING CULTURES 


Rare Insect-Eating Plants 


Fascinating Study Projects 


Br 


nm the 


ni Pphed 1 
l Invertebrate Set. 


High Sch 
L52h High School Protozoan Set (5 cultures) 
L52k Debris and Plankton Collection 
L54 High School Invertebrate Set (6 representatives) 
LGIIIS Drosophila Set (2 cultures) 
AGI00 Genetics Set Kit 
LBI9 Large Set of Ten Algae (individually packed) 
LB27 Lichen Set (4 species) 
LBI22 Insectivorous Plant Set (5 specimens) 
—We Guarantee Safe Arrival 

of All Living Materials— 
For more information on the many sets available and for 
immediate class orders write to — 


ARMSTRONG ASSOCIATES, INC. CAROLINA BIOLOGICAL 
Box 127 B, Basking Ridge N. J. SUPPLY COMPANY 

ELON COLLEGE, NORTH CAROLINA | 

Free Catalog Available to Teachers ' 


Watch Venus's Fly Traps lure, catch and eat insects. 
Bright colored traps seize unwary victims as shown 
here. Fascinating for biology, botany, science class 
study. Easily-grown bulbs sprout leafy traps within 


weeks. Special school price, six bulbs, sphagnum 
moss, color picture and culture instructions, $3.50 
postpaid. Three bulb package $1.95. Germination 
guaranteed. Free brochure. 
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